Genotypic response to drought stress in groundnut (Arachis hypogaea L.) by Suvarna, -
GENOTWIC RESPONSE TO DROUGHT STHE;SS 
IN GROUNDNUT ( Arachis hypogaea I. . ) 
S U V A H N A  
DEPARTMENT OF GENETICS AND PLANT BREEDING 
COLLEGE OF AGR!CULTURE, RAICHUR. 
UNIVERSITY OF AGRICULTURAL SCIENCES, 
DHARWAD - 580 005 
SEPTEMBER, 2000 

lIEPART!!Ik~!%T O F  (;i+;YI.;'i'l('S ;$%I)  1'1,;IS'I' l 3 l < b ~ l ~ ; l ) l \ ( ~  
C'OL1,EGE OF AC.~KIC'C~l,'l-(!HE, RAI('I.lI!H 
l iNI\ 'ERSITI'  OF A(;RIC'lil,TIIRAI, SC'IENC'ES, 
DWARWAD - 580 005 
SEPTEMBER,  2000 
Jaswant S- Kanwar L I L  
I I C R I S A T  
GENOTYPIC RESPONSE TO DROliGHT STRESS 
IN GROtrNDNITT (Arachis hirypogaea la.) 
Degree of 
Master of Science (Agriculture) 
in 
SENETICS AND PIAAN'l' BREEDING 
DEPARTMENT OF GENETICS AND PLANT BREEDING 
COLLEGE OF AGRICULTURE, RAICHUR 
UNIVERSITY OF AGRICULTURAL SCIENCES, 
DHARWAD - 580 005 
SEPTEMBER, 2000 

DEPARTMENT OF GENETICS AND PLANT BREEDING 
COLLEGE OF ACRICULTLIRE, RAICHlIR 
I1NIVERSITY OF ACRICULTZ1RAL SCIENCES 
DHARU'AD 
Certificate 
7h1s IS to certify that the thes~s entltled "GENOTYPIC RESPONSE M 
DROllCHT STRESS IN GROt'NDNIIT (.4rachis hypogaw I,.)" subrnlttcd by Mim 
S l h ' A R N A  for the degree of MASTER OF SCIENCE (AGRICtILTtIRE) In 
GENETICS AND PLANT BREEDING. the \lnlverstty of Agricultural Sciences, 
Dhamad.  1s a record of research uorL done by her dunng the penod of her study In dus 
unrverslt). under rnj guldance and supervlslon. and the thcsls has not previously formed the 
basts of the award of an) degree, d~ploma. assoclatcshlp, fcllowsh~p or other sln~lltu t~t les  
RAICIII'R 
September,  2000 
Approved by 
Chairman 
(P.V. KENCHANACOtlDAR) 
Major advtsor 
Members I 
(M.V. CHENNABYREGO-) 
. .p. 7 ,>- 
3 d - 
(M.K. NAIK) 
AFFECTIONATELY 
DEDICATED 
TO 
M Y  PARENTS 
I ncaafhr  u t d  ?f ~ ( r n t y . 4 h  USA? w d  :1 rraihrr r i f f k r ~  rrrmtry Iir nnrr  # t a u &  hu 
ti$'u(tlcr stops ' Ir IJ u r t h  amnrr r  plrasun rhar I cpmrr m? pnlfilund mrirbrrdnrsr ~ n d  mrok&6G 
gratrtudr 117 [Dr 8 2' ~ ~ n d m  , 8 n r k r  c I;ru I $nwndnur and r h a m t n  my dtur,p n*mmtttrr. 
R c p n ~ l  S r r r a r h  .$furlon Salrhur and Qr .\' '4' . Y p .  h i p [  > i m t ~ , r  c,iR]:~' I( &I.\ d 7, A r a w r k r u  
and mcm&r 4 my sdtuory icmmrrfrr 7hcv a n  rhr sounr msyuurrw thn*ugkour rhr pad ~ ! f  my 
rnrrsflgatu~n ar I (q i . \Y  7 I am flrirr,hl r,? thrm .fill rhnr n06& qudun'r ,.wranr r n i i ~ u m p m t n f ,  n o m l  
support, miu/ua61 and rcmsrrurrnf Jygcsrnvu 8uramrJ  mrrrrlr and a h q r  ill7 hh d/tr lu~nalr  truy 19 
dcarmg thr thmgs thmugh rhr rnunr ($my srurlus 
I a r u d  rhu .?ppnunrry ro c v r r r r  m-y hcar~fi lr grurrruh ro 1l.Y 'lafuur. .\rnuv .\cwnrrfr 
~ ' f f w r .  G,RI:,R lc91.?Y 7 .&ranrhrtu hrr itwsrrurrnr rnr l tum and rrmtb hr(r dumd rhr r0urrr o j  
rn?rsrlgalrln If rr u u c  wmarn rnf ihrrdro hnn rarhrr rhrrn ra ,qo rn rrunh i l l  t t r w f ~  rhar ion adrqu~r r f j  
c ~ r c u  my rhanQ'ulnrsr 
I am rqua(C\ p r r f u l  r e ?  rhr mrmbcr~ , ! / 'my JJiu'vy cc~mmrrrrr d)r .M'1' ~ h n r b y n g o n d ~ ,  
, f ~ f i s r o r  ~ ; f  c,rnrrtrJ and . h n r  bnrdrng r l ~ n r u f r u n  raofific ,L)hontd and {Vr 'M 4. 'No& Ilpi uhun 
rofi,qc : ~ l r h u r  $71 rhrrr mraluofh syqcrfuvu u n d i n ~ r a l n u l u a t u ~ n  r! f  manu~rnpr 
7hr drpanmrnr r tu hud,par mdrr f t t  rts ~ c r n u n t r ~ f n ~ m  mr, CIJ rhr .\raff ond iunr~r  hnL u r n  
oltiayr r r ~ f )  1 8 ,  nnilrr rhrrr lir/l' I rrmrmbrr f i ~ n l r r  rhr a[fcirrm and hr/p hy 4hlf  \ li)ay(pmar (Vr 
'R L o ( ( r ~ h  $,alc.>h I'irrrl I ~ ( ( p d J r n  ,irr  andJrnuvJ and lunwn, rhn~u,q(r~ur mv I ourrr i l l  J ~ U ~ V ,  tc,lru h iannrlf rk 
JurLrrcdrn 11 i d  
r t i rh a l l  my 67r  and affcrrnn I w,qard my rndrhrcdnrr~ rrl rLh ( 2' Utrfrl. ~Omrrar r j  
I n ~ t r u r t r m  - 4 g n  ( of idr  qf Ignrulrun. ~ ~ u r h u r f o r  rhrrr moralruppon and ron.rranr r n r i > u r ~ r m r n r  dumg 
rhr rourJc ~ l f m y  .irudy 
I (.tit a spcrlol drbr ~l fgrarrrudr 111 my .fnml linurha, ~ ~ ~ o p a ,  \uma, c,crfha. \lrnalrrla, 
J b h p n .  U n a ~ ~ .  Wr\haranappa W d q a t  \und h u w r  .hiradar, lagarill, \ur~u((tnr ihrmdar, 
?,'i7fi((pr,.\n@nra hasanna, I :hqur . t l  anda l lmy IT, tlaasmarrr at P a v h u r ~ f i r  rhrrr mtakulablr hr(p1. 
moralsuppiln, tn rarh a n 6 n . t ~  srrp d m y  post gradiurr sfudur 
11 ti my Arcat plrarurr re1 c r p r r  my dcrp strut clfgmrtrudr and nspcir r i l  my parcnfr, .Sn 
.Sinnaraya and ,Smf .Shrwlingomnq r u t r n  M n  s a w  and X d .  bn~rhrrs ! M v u  and I.Lhu and 
6mrhcr-m-Cau .)'n .\'urrsh ?/oh f i r  rhrrr br~undliss h e ,  ahundanr support and ronJranr cnrcruragrmcnr 
rhmughoul my rduralwnalcamtr 
I aLtn tlian@d lo ? innah surrr and .Mu@la aunt for t L w  L(p m slay ar Ilyrrabad I aLro 
l h a n ~ u l  to J ~ u n  quo, ~ r o r g r  7ul;urram. Mrs \u locLna jor  lhrw hr(p tn ~a(fns rrmly obrcn*rrron and 
rtmdurt ofmy rxprrwnrnl ~hnlrsum ifany n a w r  docs not w a n  thr hc(,o/gratrludr 
1. I)IS<'I ' S S I O N  
\'I S I T > 1 3 I A R I  
\ ' I 1  HEFC:Rk;NC'k:S 
PACE NO. 
: I -  2 
, 
I 
i 3- 14 
1 15-32 
List of Tables 
-- --- - - - - . -  - . .  .- 
Table 1 Particulars 
No. 
_-__c___-__ - . . . . . . 
1 / Charactensttcs rifgenntvpe.; used In thc stud, 
I 
2 Monthl? a\erage  eath her data for the \ear 1999 and 2o(M) at 
/ ICRISAT. Patanachen~ 
i 
3 1 
. I Regress~on components used In coniputatrcrn CIS crop gro\vth rate or 
' de\ elopn~ent 
I 
4 ; Analys~s of varlarice for vallous characters studled 
5 1 Cienet~c compnnents for ph\.s~irlog~cal characters 
h Gene t~c  omponents for vleld and 11s components 
7 Ccrrrelat~crn of v~e ld  trtth 11s cotiiponcnts and t r ~ t h  phvs~olog~cal  
paranielera 
X ' hlean leal' r e la t~ \e  water wntent ( ' 0 1  nici~surrd at 00 1)hS In 20 
prouridnut genotypes s tud~rd  under 7 drouuht Icglnirr. I('KISA'f 
I Center. IL>YO-2000 
(1 hlean leaf relatlve water urnterit ( O O )  rneasu~cd 81 harwst In 20 ) p-rciundnut genotvpes studled uridet 3 drought ~ c g ~ t n r s .  I('KISA.1 
I C enter. I 0'>9.2000 
I 
I 0  hleari spec~fic leaf area (cni2:g) measured at l>O I)AS In 20 
I groundnut genotypes studled under 1 drought reglrnes, I('RISA7. 
1 Center. 1000-2000 
I 
I 
I I ! %.lean spec~fic  leal' area (cm2!g) measured at harvest In 20 
< gruundnut genotypes s tud~ed under 1 drought regtmes. IC'RISA'I' ) Center. 1909-2009 
I2 / hlean SLY measured at 90  DAS In 20 groundnut genotypes studled 1 under 3 drought reglmes. ICRISAT (.enter. 199')-2000 
13 / Mean SLN measured at harvest tn 20 groundnut genotypes studled 
under 3 drought regimes. ICRISAT Center. 1999-2000 
14 Mean canopy lrght Interception (%) at (4 DAS In 20 groundnut 1 genotypes studled under 3 drought reglrnes, ICRlSAf Center. 1 1999-2000 
"- . - -. --. - I Mean canopv l~gh t  lnterceptlon ('01 u harvest In 20 @roundnut 
/ genonpes  studled under 3 drought rq lmes .  ICRISAT Center. 
( 1999-2000 
1 
1 Mean crop p ~ z h  rate ( g  m2,da\)  In 20 groundnut genotvpc-\ 
1 studled undcr 7 drought reglmes, ICRlS 4 T  Cenrer I O ~ - 2 D ( K )  
1 
I Mean pod !qro\rth rate (1: nr: d a t )  In 20 groundnut gcnot\pcs / studled under 1 drought reglmcs. I('RIS.41 Center IQW)-20(K1 
I hlean partltlonlng of d n  nrattcr to pods In 20 gmundnut genotypes 
studled under 3 drought reglnres IC'RIS 4T ('mtn I L ) c ~ ( ~ - 2 0 0 t ~  
; hfean rate of pod de\elopn~ent ( g  rn: dab) In 20 &roundnut 
genotbpes studled under 3 droupht regimes I('RIS41 ( ' cn te~ .  
i I ~ Q O - ~ ( X K I  
\lean rate 01 pod a d d ~ t ~ o n  ( h o  nr: da,)  11, 2 0  proundnut geno~vpc\  
\rud~ed undcr 7 drought rcglnic\ IC'KIS 4 1 ( cnrer I')'J'~-?O00 
hlean rate ol Lcrnel d c \ e l t i p n ~ n t  (g tn: d i n )  In 20 pcc~ur~driut 
genotypes ~ t u d ~ e d  undcr 3 drought regtmcr I('RISA1 ('cntcr. 
1'309-2000 
I hlean rate of maturlt, (g 'm: /da~)  In 20 groundnut genotvpc\ 
6tudled under 7 drought reglnic\ I('KIS4 1 ('enter I')O(>-?OOo 
\lean hanest  1nde.c ( " 0 )  l i t  2 0  proundnur genot\pr\ \ tud~ed under 1 
3 drouyht repme\  IC'RISA T ('enter 140()-200(1 i 
I ; hlean number of mature pods per plant at harvest In 20 pcoundnut 
, genotypes \ tud~ed under 3 drought reglnrc\ I('R1SAI ('enter. 
1 1906-2000 
i Mean number of' Immature pod\ per plant ill har\c\r In 20 
i groundnut genotvpes studled under t drought rcglmes, IC'RISA I 
1 Center 1999-2000 
I 
1 Mean pod y~e id  per net plot ( g )  rn 20 groundnut genotypes studled I under t drought regjmes. I('RISA7 Center. 1099-2000 
I 
Mean shel l~ng perwntage in 20 groundnut genotypes studled under 
3 drought reglmes, ICRlSAT Center, 1999-200C, 
I 
Mean 100 seed we~ght  (g) In 20 groundnut genotypes studled under 
3 drought reglmes, lCRlSAT Center. 1999-2000 i 
I Mean sound mature kernel percentage In 20 groundnut genotypes 
l & d l e d  under 3 drought refumes, ICRlSATCmtcr ,  1999-2000 - 
I i 
30 / Mean otl contenr (Oohn 2 0  grclundnu! gcnotypcr s t u d ~ n l  under ; 7% 
' drought replmes ICRIS 4T Center 1 uQQ-2[MW 
I 
3 1 Effect of drou_uht on d~ffercnt characters 1 87 
, 
32 Per cent weld reduction under slress condltlon o\cr  that norr~lal 91 
cond~tlon 
I 
3 1  Genot\pes nhlch performed wprrlol t o r  \ ~ c l d  and charactrr\ i 94 
, whlch are attnhuted for hlgh v~eld  I 
I I 
i 4 I n d ~ ~ ~ d u a l  ch racters h r  n h l i h  sonle gcnot\pe.\ \ht'\\cd brlpcrlurlt\ / uq 
- A under hf S[l and f SIl I 
List of Figures 
-- 
Figure No. , 
---- -- - -- - i - 
1 I S c h e m e  for growth a n a l v s ~ s  
-. I 
- G.4hi of drtlerent chatactera under t h r r c  i 82 
droueht  condtttons 1 
Per cent reductrc~n of mean  tbr  dtfl'erent 
characters under  hlSC> and ['SO crier ttrat 
under normal  ccmdicrim 
Per crnr  reductton tn pc\d vtcld urldcr hlS I>  
and pod  ~ ~ r l d  pc>cerrtral under rrorrnal 
cc>r~dttton 
Per cent reductron In pod  vtcld ~trrder i . S I >  
and pod h ~ e l d  potcntral under nc~rnlal  
cc>ndrtron 

Groundnut (.-lri~~/rr\ h,p)xi~c.i~ L ) 13 one ill' the Important o~lsccd and tush crops In 
lndla. t t h ~ c h  ranks the h~ghest in groundnut production In the \rorld I lunng I Q ' ) t ~ - ~ 7 ,  groundnut 
occupied an area ofabout 7 8 n11lliu11 ha in India \ r ~ t h  H product1011 of') 01 nrtllion ttiri, contrihut~ng 
29 14 ' 0  and i h  15'0 to the d\erage arrn HII~ productic)n of' total crllstcds resprctivcl\ 
(Bandhopadh\a\ n I*/ t r l  2 0 0 0 )  
I he prewrlt aren nnd aberagr pri)ducti \~t\ o f  rain\ (khrr f l  wason gloundriut are 7 
rn l l l~on ha nnd 000 Le%n and those o f  the winter (lab1 1 \LIITIIT~~I) p ~ o u t ~ d r ~ t ~ t  (low risk and high 
producti\lt\ crop) dround I 4 m~l l ion  ha and I s00 Ls't i i~ rc\pecti\el\ Ahout X 7  7'0 ~Sgrtlundnut 
arcd ~n Indl,~ I\ \o\trl III the Alrrrlf \ed\orl and I\ rnirl fed drld irrigated rllra I\ ahout ?OOo onlv In 
thc senn-,ind troplck about X O 0 o  of  thc :vorld groundnut p ~ o d u c t ~ o ~ l  come\ Srom seasonall\ ralnfed 
area\ ntiere the ~ l l n i n t t  I+ characterlled b~ lo\\ and errdtic  airi if all. which creatrs water deficit or 
drought conditicin Th15 drought I \  re~ogniled a\ onc of tttr nialor ~on5traintS l i n i~ t i r~p  groundnut 
p ~ c ~ d u c t ~ \  I r i  thew rcglon\ ( (~ ihbon\  I O K O )  
Inforrnatlon on the response r)f dlfferent genotype\ to varlous pattern3 o f  drought and 
explo~tation of thrs \ar~abilitv I\ an Important requirement for crop Improvement in drought prone 
areas Several workers have ~nvestigated effects o f  drought on peanut at dlfferent stages o f  growth 
and drawn dlfferent conclusions (Boote e t a / .  1982. Golaklya and Patel. 1992 and Pathak c! ul, 
1988) But the llrnltrd lnformatlon is available on genotypic variability under dlfferent drought 
period and the~r Interaction to genotype x enq,lrorlment 
hlany physrologrcal features dec~de the tolerance to dmught In p u n d n u t  l ~ k e  relativc 
\barer content In leaf (Ketnng, IQRbl, specific leaf area. trhlch I S  the sumgate measure to water use 
eficrency (Wrrght r r  t r l .  1988. \Vr~pht t r  '11 .  19%4), par(ltlc>nrng of' dm matter to pids (Greenberg 
rr u l ,  1992) and crop growth rate (Snn~\asar~ zr ( 1 1 .  1087) Exls~ence of genotvprc d~ffcrences for 
physrologrcal tram under drought corldrtron ma\ help In sclwtlcln of genolvpes tolerant to drought 
But the studies o n  thls aspect are I~ni~ted 
The a\arlahlllt\ uf genetlc \arlntrorl 15 a prercqulslte for crop Improvement There are 
man\ reports regardlne rhe cvlaterice of gcncttc \ a ~ ~ a t ~ o r i r ,  her~tah~lrtv anti genctlc advance for 
drfferent characters under natural ccind~~~ons Hut the studlcs undcr drtiught condltrons arc lal(crng 
4ssoclatlon of vleld u ~ t h  11s conlponents and some ph\s~ologrcal pararnetcrs were repined hy carller 
workers But under drought a)nd~tron repons are l11111ted Kecp~np In vcew of  all these iltuatlonb, the 
present In\estlgatlon was taken up at I('RISA1 I'a~anclien~ wrtlr threr drought reglrnes Vl7  . control. 
rn~d-season and end-season drc~ughts to rvaluatc the performance of nlne released groundnut 
varletles and eleben advanced hreedrnp l~nes The In\estlgatlon wah carrtrd trut w~th the (bllowlng 
~ b j e ~ t l \ e b  
I To e\aluate proundnut genotypes for drought tolerance 
11 To assess ph~s~olog~ca l  bass of response to drought In groundnut genotypes 
I11 To study the genetrc varrabrllty, her~tabllrty and genetlc advance for phys~oloyrcal 
parameters and yleld, and 11s components under normal and drought cond~tlons 
IL' To estrrnate the association of yreld wi!h 11s components and phys~olog~cal 
parameters under normal and drought condrtlons 

I1 REVIEW OF LITERATURE 
In semi-arid envimnmcn~,  drnugh! strcss is ccinsidcrcd 8s a major factor limiting yield 
in plants (Simpson. 1981 1. Thc yield losses due to dmught ranged film 5-75'.0 dcpcnding on time. 
intensit).. and duration of dmught dunng 'rap gnlwrh I'hc e k t  of strcss on gn)uzh and yield 
parameters is through its efkct on vnnous physiolog~cal lnd dc~eloprncntnl pmccsscs. A thornugh 
understanding of efiects of drought on ph,s~olog>, gnwth. llnd ylcld is absolutely csscntial. 
Further. information on magnitude of \.ariabll~t! and 11s genetic components tbr thew characters and 
assoclat~on of these chardclers with yield helps In Improvement of drought tolcrllncc in gn)undnut. 
tlencc. the I~teraturc. which focuses the attention on certain morphological and 
physiological traits related to yield. 1s revlcwed hcrc under. 
2.1 Physiological traits in relation to drought resistance 
2.1.1 Relative Leaf Water Content (RWC) 
l.caS water status affects numerous physiological proccsxs which contribute to plant 
yrouzh and yield. The status of water in plants rcprcsents an intcyratlon of atmospheric demand. 
soil water potential. rootlng density and distribution. and is therefore a true measure of drought 
stress in plants (Kvamer, 1969). The water status of crop plant is usually defined in terms of its 
water content, water potential, or its components, osmotic and turgor potential ('1 umer. 1986). 
Leaf re!ative water content has been successfully used to monitor water content and 
status in groundnuts (Bennett er al.. 198 1 and Bennett er al., 1984). Sinclair and 1,udlow (1 985) 
h u e d  that RWC is a more useful integrator of plant water halancc rhan leaf watcr potential and 
rbould provide universal relat~onrhips hctwecn ph! siologicul traits and level of drnught stress. 
RwC \.slues in well-trntmd gmundnuts arc typicall! In the range of 8.5-98% (Hhaysari 
er a / .  1976; Joshi el a1 . 1988. Bennett rr ul . 1'48 I .  l uW.1 and Pmtuiwo r /  ul . IUW) l rndcr dmught 
conditions. RU'C as low as 2 9 0  h a  k c n  mc~~\urcd (Hhapsari c.1 (11. 1976) ~ndlcating ha t  
groundnut has a \ e n  low lethal watcr status. 'Th~s nttr~hutc should contrihutc to high level of 
deh~dration tolerance aid leaf'sun.~ial In groundnut durlnp Intcmllttcnt dmught strrss (L.udlow and 
Muchou. 1988). in a sim~lar fashion to that repcv~cd for pipcon pea (1:lower and I.udlow, 1986) and 
may he useful in hreeding ~arictics for culti\at~on under sc~ni-urid condition (Kimani cr t r l .  1994). 
Ravindra rr ul (1990) repofled significant reduct~on in KW(' due to molsture stress at vegetative 
growth stage in four groundnut genotypes. 
2.1.2 Specific leaf area (SLA) 
Specific leaf area is a rcllection of Icaf thickness I t  is defined as the ratio of leaf area to 
the leaf d n  we~ght Attempts have been made to corrclntc S1.A with watcr use cficiency (W) and 
also with carbon isotope discrimination ( A )  U' is one of'the traits that can contrihutc to pmductivity 
when water resources are scarce, but i t  is difficult to mw.ure. A significant negative correlation 
between A and W has been shown among peanut genotypes, suggesting that measurcmenl of A can 
potentially be used to identify genotypes with greater W (Hubick el ul.. 1986; Wright er u l ,  1988 
and Wright el 01. 1994). However, A was positively and W was negatively correlated with SLA in 
peanut. 
Rubisco content was negatively related with A, and in upper leaves positively and 
significantly correlated with leaf thickness. Genotype x leaf position interaction was significant for 
Land Rubixo ( N a p e s m  Rao er ul . 1995). indicating Ihc importance of leaf psition in selecting 
br W ' E .  using leaf traits like leaf thichess in gmundnut. 
Ditfercnces in photos!nthctic rates were positively conrlatcd with leaf' thickness in dfa 
J f a  (Pearce el ul 1989). soybean ([k>rnhon' and Shihles. 1976). oats (Crisuell and Shihles. IU71) 
md chickpa (Ciupta CI ul 1989). indicating that thicker Icuves ni~ght huvc marc photosynthetic 
machinen pcr unit lcaf area. 
S1.A and A exhihiled a strong positive rclat~onsh~p with hun~cst index in parents a$ wcll 
as l:I hlhrid in pcanut. The large addlt~vc gcnc clkcts iilld h~gh hcrituhility vulues Ihr S1.A and A 
suggest that srlcct~on ma! he efTcct~ve for these chuructcrs in early $cnerations (Jayalakshnii el ul.. 
1999) 
Recentlg, the SPA11 ('h!orophyll Meter ha.\ heen w~dely uscd to non-destructively 
jetermine lcaf nitrogen content in a numher of crops includlny maize (Ma and Ilwyer. 1997). barley 
Araus rr 01.. I W7) and tohacco (Mackcrwn and Sutton. 1908). S1.A and leaf nitrogen cclntent per 
 nit leaf area (S1.N) were s~gn~ficantly and ncgat~velq correlated w~th  Chlorophyll Meter (SPAD 
FO2)  readings (Nagcswara ilao Kachapat~ c.1 01.. unpublished data) in groundnut genotypes. 
juygesting that SPAD can be uscd as an efictive tool to assess leaf nitrogen content and hence 
~hotosynthetic capacity in groundnut genotypes. 'Ihey a1.w noticed the relative insensitivity of 
SPAD readings to environmental effects surrounding the leaf. indicating that SPAD could be uscd 
rs a reliable and stable surrogate measure of SLA and SLN (A and hcnce TE) across environments. 
Similarly. Araus el 01. (1997) had the same opinion of possibility of using it KS a surrogate for 
nsessrnent of A (and hence TE) in barley breeding. 
2.13 Light Intemption (LI) 
Radiation interception (both in tcmrs of space and timc) is an imponant rtquircmcnt for 
carhon assimilation during photos>nrhcsis. It is well documentmi that the total dry matter pmduccd 
is linearly related to the cumulative rndlation ~n te rcep td .  
M a t h e ~ s  E I  111 ( 1988) ohserved that the four gcnotypcs of gmundnut involved in the 
stud! had intercepted the same amount of wlar rndiation hut had p~x luccd  ditl'crcnt amounts of dry 
matter resulting in sign~ticant d ~ t k r e n c e  In the rudiatlcln u x  ctliclcnc) hctwecn genotypes 
panicularlg during the later pans of the grofiing senson lotnl ttccun~ulatcd rndtation interception 
values reduced with decreasing soil moisture tionl 7-49 to 554 MJ me> (('ollinson rr a / .  1996). A 
linear relationship b e t ~ e e n  U'IIfJ and KI'ti was ohser\rd under two diflcrent drought pattemc 
(Wright er 111 1994) 
In c i ~ ~  of pigeonpea. ham c /  111 (1998) ohserved significant reduction in the 
cumulative intercepted photosgnthetlcally active radiut~on (('IK). 'The relationship bctwecn the 
blomasa accumulation and CIR was l~neur and water deficit affected the slope of the relationship 
(i .r.  RITE). They also repofled existence of genotypic diffircnces for these traits under both natural 
and drought conditions. 
Photosynthetlciilly active rndiation ahsorption and conversion u x  eficlency (C'IJE) at 
maturitj could be used to evalunte variation among groundnut genotypes ((iajjar r.1 ul . I 994). 
2.1.4 Crop Growth Rate (CGR) 
The crop growth rate in general is dependent on the amount and intensity of energy 
~nterccptcd and thc photos>nthetic etlicicncy of the leaf or crop canopy. Stresses may opratc  to 
modifS p m t h  and development. 
The crop prom* rate wiu maximum under stress-fnx cnvimnment as agcunsl under 
stressed environment. Cultivars showcd cons~dcrahle d~tTcrcnccs In their ('GK undcr hoth the 
conditions (Srinlv- t t  u l .  1987 nnd Cirecnherg rr 01.. 1992). C'(;R was ranged lic~m 12-17 g m" 
da! ' I  under irrigation and 2-8 g m.'da)" In stresscd crops (Nagcswnrn Rno rr ul . 1993). 
2.1.5 Pod growth ra te  (PGR) 
I'td gr~mlh  raIes are affected h j  moisturc status in the s t ~ l  'Ihcy varied from 6 to 8 y 
rn-' day1  under ~rr~gatcd condition ilnd horn 2 to 4 g n1" da!" undcr drought condition (Nageswara 
Rao c.1 ul.. 1993) 
2.1.6 Partitioning of d r y  mntter  to pods (PDM) 
I'an~t~onlng of dr) mntter to pods IS  the ratlo o f p d  growth rutc to the crop growth rate 
dur~ng filling of pods expressed In percentage. Iix~stence of large variations for PIIM among 
genotypes grown under irrigated or drought condition was reponed in groundnut (Mathews, et d.. 
1988; Nageswara Rao et ul.. 1993 and tlarris r t  ul.. 1 Y K R j ,  but the genotypic variation for PIIM was 
much more predorn~nant during recover). phase follow~ng release of mid-season drought condition 
(Nages~ara  Rao er ul.. 1989). As pod yield potential of groundnut is determined by three attributes 
vlz.. crop growth rate. wrtioning and duration. hageswara b o  el ul. (1989) with single and 
multiple periods of drought during vanous crop growth phases reponed that the majority of pod 
yield variations were associated with differences in PDM. Similarly Greenberg el 01. (1992) 
differences in the stability of PDM wrc the dominant amihute of gcnotpcs adapted to the 
drought pmne Sahelian region. In water-strc.4 condition dunng khr i f ' xawn.  JI. 24 panitioned 
more of the total d n  maner to pods than other five genoty-es studid (1l)hoptc and Kamkete. 1904). 
2.1.7 Harvest Index (HI) 
Harvest ~ndek dctined us the pmpmlon o l  pd to total hiomass can vary enormously 
depending on the timing and severit) of water defic~t relative to ptd set (Ong. 1986). 
I t  is an imp~nant  physlc~logicul lndcs that provides u usclul mcailsure of source to sink 
rclationsh~p (I)onald. 1962) imprcivcmcnt In harvest indcx rcflects lncrcuscd physiological 
activities leadlng to more eflic~ent mohiliration ilnd trun.rlt~ut~on of photosynthatcs to the organs of 
economic ~mportance. Chavan 1.r ill (1992) reported h~phest harvest index in natural condition and 
0.63-10.63"o decreases in molsture srress condition In groundnut crop 'I'hc groundnut genotypes 
under drought cond~tlons d ~ d  not account for the mqor variation in thc hilrvest Index (Mathews ef 
u l .  1988). 
Sharma and Varshnej (1995) reported h~gh  genctlc variah~lity, h r o d  sense heritability 
and genetic advance ((;A) In groundnut. Kcddy and Gupu ((1992) under three simulated 
environments namely entirely rainfed, rainf'ed but supplemented with protective irrigation and 
irrigated at ten day intervals reported high estimates of ccxfficients of variation and high heritability 
and GA in all the three environments. In chickpea. Jayannath et u l ,  (1999) reported higher 
phenotypic cwficient of variation (PCV), genotypic coefficient of variation ( K V ) .  and GA in 
stressed condition than in irrigated and higher heritability in imgated than stressed conditions. 
2.2 Yield and yield components in relation to drougbt 
2.2.1 Number of Immature Pods per Plant 
Immature or undeveloped pods per plant were more in wuter stress during pod 
de\elopment stage (Patel and Golak~ja. 1988 and (iolakiye and Patcl. IVQ?). 
In a two-sewn study lskshma~ilh (1978) recorded wide dilfcrenccs between khurlfand 
rahi seasons for the GCV (bb.!7O,0 Ihurlf and !9.h.7?$ Kuhi). PCV (79.53'/0 khurif and 41.17% 
Rabi), heritability (69.57% kharrf and 41.17% Rabi) and CiA (1.3R0/o khur~f and 5.10% Rahi) in 
groundnut. Chaudhar! ( 1993) ohsened high (;C'V. <;A, and heritability in four groups of yroundnur 
for unfilled pods. 
2.2.2 Number of Mature Pnds per Plant 
Andani Gowda and Hegde ( 1986) reported that the number of matwe pods per plant did 
not vary significantly between water-stressed and stress-free environments at 30-45 DAS in TMV 2. 
tiowever, the pod number was more under stress-free environment and greatly reduced under the 
stress at pod development stage (Patel and Ciolakiya 1988 and Golakiya and Patei. 1992). 
Selec:ion for more number of mature pods per plant would help in breeding productive 
cultivars in the Virginia runner group (Deshmukh et ul, 1987) Lakshmaiah (1978) recorded 
15.290h and 40.09% GCV values. 26.22% and 41.8 1 % PCV values. 34.00% and 9 1.94% heritability 
in kharifand rabi, respectively and reported lower GA value in khr i j and  a moderate in rabi. 
Reddi er 01. (1986) o h x n e d  high heritabilitj and GA in long duration varieties of 
Virginia bunch and runner under rainfed condition, hut modcrate to high heritability and high 
genot~pic variance were o h x n e d  by Singh (1998) during M u r ~ f  season. Moderate heritability 
(Manoharan el ul.. 199.7) and low hcritahility (Reddy er ul.. 1 W.5) were also exhibited hy this mait 
during khurrf season. Reddy and (iupta (1992) in ic vnriahilit? study under three simulated 
environments nnmel), entirely rainfed. rainfed hut supplcmentcd with protective irrigation. and 
irrigated at ten days intenals repirted high estimates of coeficients of variation and high 
heritability and G A  in all the three environments. 
2.2.3 Pod Yield 
Pod yield was less in water-stress condition compared to the irrigated condition 
(Nageswara Rao er a / .  1985: C'havan er 0 1 .  1992; Patel and (iolakiya. 1988: Collinson er 01. 1996; 
and Polara er ul.. 1984). Pod yield was significantly reduced during stress at pod development stage 
(Ravindra er u l .  1990). There were no significant interactions for pod yield hctwcen genotype and 
irrigation treatment ((ireenberg and Ndunguru. I V X V ) ,  hut significant differences for ten varieties 
were observed for pod yield (Del Rosario and Fajardo. 1988). 
Chavan and Dhoble (1994) observed moderate heritability for this character under both 
water-stress and irrigated situations. Maximwn PCV. OCV and fairly high heritability were 
reponed by Ali el a1 (1996) and Bansal el ul. (1992) during khrrr~f season. During same season high 
GA and heritability were observed by Hossain and Islam (1989), Reddy er ul (1987) and Singh 
(1998). High heritability was also reponed by Kale and Dhoble (1998) during the same season, but 
hlanoharan er 01. r1993) reported low heritability during kharifseason. In all the three simulated 
environments Reddy and Gupta (1992) reported high estimates of variation, heritability and GA. 
l.2.4 Shelling Percentage 
Shelling percentage was lesser under moisture-strcss ccrndition than chat of under h e  
normal condition. The reduction ;n shelling percentage was maximum in stress during pod 
development stage (Patel and Golakiya 1988; Path& r.1 ul . 1988 and (ioldiya and Patel. I W2). 
PCV was higher than GCV and heritahility waq high for this charncter (Reddy. 1994). 
suggesting a possibility of selection based on phenotypic expression. 1.ow PCV. GCV. and 
heritahil~q and low GA were exhibited for shelling percentage (1)rshrnuLh o ul.. 1987; Manoharan 
CI 01.. 1990 and Reddy 1994) during khurrf senson. Nndaf and Ilabih (1987) also repmed similar 
results, hut hrritabilit! was moderate. A high herituhility combined with h~gh  (;A during kharif 
season was reponed hy Reddq el a/ .  (1987). Reddq and (iupta (1992) under all the t h m  simulated 
cnvrronments in groundnut reported high heritability for this trait. 
2.2.5 Hundred Kernel Weight 
'I'he seed weight was not affected ~f the moisture stress occurred in early growth stages 
(Andani (iowda and Hegde. 1986), hut was reduced greatly under moisture-stress at pod 
development stage (Vanangamudi el ul.. 1987). and at seed development stage (Yao el u l .  1982). 
Hundred kernel weight was greater in irrigated crop than In rainfed crop in khur~f season ( P a d m  
and Subba Rao. 1992). 
During kharifseason, high PCV and GCV for this trait were reported in groundnut 
( ~ e s h m u k h  el 01.. 1987 and Manoharnn el al., 1990). A high heritability together with high CAM 
was reported during kharfseason by Deshmukh er al.. 1987, Manoharan and Ramalingam, 1993, 
.nianoharan er a/.. 1990 and Manoharan er al.. 1993 and Rcddi er at.. 1991. This character exhibited 
b g h  phenotypic and genotypic variahiliry and heritability hoth under natural and drought 
conditions. hut high GA under stress condition (Chavan and Dhoblc. 1994). R d d y  and (iupta 
(1992) reponed high heritability undzr dl the thme s~mulated envirnnnients. 
2.2.6 S o u n d  M a t u r e  Kerne l  Percentage 
Seed quality was most affected by the early season drought extended upto 70 day which 
significantly reduced peanut sound mature kernel and significantly increased percent other kernel 
(OK) and hulls (Pallas er a/. .  1979). 
Manoharan rt ul. (1990) reponed lowest PCV. (K'V. (iAM and high heritability, hut 
high heritability comhrned wrth high CiA was repofled hy Rcddy c7r ol (1987). and Rcddi er a/.  
( 199 1 )  during khorrf season. 
2.2.7 Oi l  C o n t e n t  
Oil content in kernels was more In irrigated crop than in rainfed crop in khur!f Season 
(Padma and Suhbarao. 1992). But there were no signrficant differences in oil content under normal 
and drought conditions (30 DAS-45 IIAS) (Andani Ciowda and Hegde. 1986). Similar observations 
were reponed in s~mflower (Razi and Assad. 1999). 
Deshrnukh el al. (1987) in Virginia runner and Nadaf and Habib (1987) in erect bunch 
genotypes reponed low GCV, PCV, heritability and GA during khmij season. During the same 
season low GCV, low GAM, but high heritabillity were reported by Manoharan el al. (1993). High 
Hoquc el al. 1993) and fairly high heritability (Ali er (11. 19%) werc observed for this character in 
p u n d n u t  during h r i f  season. In sunflower oil content showed considerable phenotypic and 
genotqpic variations under drought and normal conditions (Razi and Assad. 1999). 
2.3 Correlation studies 
A knowledge of inter-relationship of physiological traits with yield and harvest index 
and among yield components is essential in order to Improve the yield potential of any cmp. 'Ihis 
information helps the hreeder in determining the selection prc>ccdurcs for exploiting the comlated 
responses to effect simultaneous improvement Ibr various characters 
Scanning through the literature. I I  appean that so far no attempts have been made to 
work out the association between light interception. S1.A. chlorophyll, and yield. However, lhcre is 
a r epr i  on correlation between yield and RWC' nnd 111. 
'Therefore, correlation studies of qleld with its components. RWC and 111 and werc 
presented here. 
2.3.1 Association of Pod Yield with Other Characters 
Pod Yield was positively associated wlth number of mature pods during h r ~ f s c a s o n  
(Lakshmaiah. 1978; Badwal and Harbans Singh. 1973; Deshmukh er u l ,  1986; Nagabhushanam, 
1981; Reddi el 01.. 1986 and Reddi el a l .  1991). P o d  Yield was strongly correlated with shelling 
percentage (Badwal and Harbans Singh. 1973 and Reddi er ul.. 1986) and sound mature kernel 
ppercentage (Reddi er al., 1991) during khurtf season. 
Pod yield was positively comlated with 100 kernel weight during Morij season 
Badwal and Harbans Singh. 1973: Kataria 1984 and Reddi rr ul . 1986) nnd significantly 
orrelated ~ i t h  100 kernel weight (Reddi rr a / .  198b; Nagabushanam. 1981: Yadav rr a/.. 1984; 
kshmukh. 1986: Rao. 1978 and Reddi rr a/.. 1991 ). 
Pod yield was pos~tlvely correlated wilh hwcs t  index (Manoharan r r  a/ .  1990). 
Chhonliar and Amnd Kumar (1987) ohserved significant and positive association hctwecn pod 
yield and CGR at 60-90 DAS. however at other stapes of crop gmwh lhesc pnranleten had negative 
relationship. Non significant and positive nsst~iaticrn of yield w~th ('CiU at 45-60 DAS and HI was 
reported (Edna Antony e r  0 1 .  2000). Kavindra c.1 t r l  (1990) reported significant and positive 
association of pod yield w~th KN'C. 
Reddy and Gupu (1992) under all the three s~mulatcd environmen~s reported significant 
and positive association of pod yield with number of mature pcds, shelling out-turn w d  harvcst 
index. 
MATERIAL AND ME,THODS 
111 MATERIAL AND METHODS 
The detals of genotypes selected for the study. exper~mental des~yn, conduct of 
expenment and statistical procedure followed In the present investlgatlon are outlined as under 
3.1 Experimental material 
The material for the present study cons~sted of 20 genotypes of &roundnut. wh~ch 
includes released cult~vars and breed~ng l~nes VIZ  . JL  24. TMV 2. S 206. KRG I .  TAG 24. K 134. 
R 8808, R 9251, R 9214, R 9227. D 39d. ICGVs 8b031. 86635. 921 13- 921 18, 92120, 93260. 
93261. 93269 and 93277 (The deta~led ~nformation of genotypes are furn~shcd in Table I )  
3.2 Field experiment 
A field experiment was conducted at lnternat~onal Crops Research Inst~tute for the Semi 
-and Trop~cs (ICRISAT). Patancheru. A P ,  India (17" 32' N. 78(' 16' E) during the post runy 
season (Dec 09- Apr~l 20001, on Alfisol The weather data for the year 1999 and 2000 are presented 
In Table 2 
3.2.1 Experimental Design and Layout 
The experiment was l a~d  out In a stnp plot des~gn w~th  3 drought treatments and 20 
genotypes Each treatment was replicated thrice The experiment was sown on 4' December 1999 
with row to row spacing of 30cm and plant to plant lOcm The plot size was 4m x 1 2m A buffer 
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Table 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I  
12 
13 
14 
15 
I6  
17 
18 
19 
20 
a 
: 1 Chatmctentia of genotypes used in the study 
Genotype Habit Type Pedigrw Yearot Ccatrr 
Reltrst Developed 
J1. 24 Sparush Bunch S e l a t ~ o n  from ECWQ43 1978 MPKV 
Jalgmn 
W V  2 Sparush Bunch ktas s d a u o n  from 1940 TNAU 
Gudhianthani Bunch Tllmbamm 
S 2 0 6  Sparush Bunch S k m n  from 1969 RRS 
htanbi Local Rarctu 
KRG 1 Sparush Bunch Select~on from 1981 RRS 
Argmt~na vanetv Rruchur 
TAG 24 Spanish Bunch ThlS 1 S TGE I 1078 BARC 
Bombay 
D 39d Sparush Bunch VG 10 1 S KRG 1 a LJAS 
Dhanvad 
R 8808 Sparush Bunch ICGS I 1  X C'hlCo I994 RRS 
(KRG-2) Rntchur 
R 92.5 1 Span~sh Bunch JLM 1 N 'I'G 23 I 996 RRS 
(KRG-3 ) ltuchur 
R 92 14 Sparush Bunch ICGS 7 X NCAC' 22 14 a RRS 
X ICGV 860.3 1 Ra~chur 
R 9227 Spanish Bunch ICCiS 7 X N<'A<' 22 14 a RKS 
X ICGV XbO3 l Ra~chur 
K 134 Sparush Bunch K a d ~ n  3 X 31. 24 1993 APAlJ 
K 4 1 n  
ICGV 8603 1 Sparush Bunch F 334A-13-14 X 1982 ICRISAT 
NC Ac 2214 Patanchew 
ICGV 86635 Spanish Bunch NC' Ac 2768 X a ICRISAT 
NC Ac 17090 Patanchew 
ICGV 921 13 Spanish Bunch ICG I 697 x lCG 4790 a ICRISAT 
Patanchew 
ICGV 921 18 Spanish Bunch ICGV 87340 x a ICRISAT 
lCGS 1 1 Patanchew 
ICGV92120 V~tgruaBunch ICG 3736X (TMVIO a ICRISAT 
X C h w )  Patanchew 
ICGV 93260 Spmsh Bunch ICGS I I x ICG 4728 a ICRISA'I 
Patanchew 
!CGV 93261 SparushBunch ICGS l l X ICG 4728 a lCR1S AT 
Patanchew 
ICGV 93269 Spmsh&mch ICGS 1 l X JL 24 a lCIUSAT 
ICGV 93277 Spanish Bunch ICGV 87339 X Patancheru a 
Ah 7827 ICRlSAT Patancheru 
= Gmotqpes are nther unproved gcmtplasm or advanced b r d n g  IUICS 
Table 2 : Monthly average weather data for the year 1999 and 2000 at 
ICRISAT. Patancheru 
Month 
January 
F e b w  
March 
Apnl 
hlay 
June 
July 
August 
September 
October 
November 
December 
ibinfdl (mm) 
Tern pa rat u re( T) 
1999 
0 
3 
2 39 
0 
7 6 
6 2  2 
183 19 
129 3 
80  09  
38 4 
5 
0 
2000 
0 
0 
0 
0 
122 59 
150 29 
M a ~ i m u m  
1 
Minimum 
1999 
27 91 
31 23 
35 62 
38 92 
36 79 
32 82 
30 69 
29  Oh 
29 I2 
30 63 
29 85  
28.13 
1999 
1 1  40  
16 1 1  
1 8 1 0  
2 1 73 
23 38 
22 0 5  
20 97 
20 49 
20 40 
18 38  
12 74 
09.94 
2000 
29.83 
31.18 
35.04 
39.31 
3 6 6 7  
31 58 
2000 
11.37 
15.66 
15.80 
20.53 
21 76 
20 48 
Ilb of 3 6m was left between the drought treatments to mlnlmtze the seepage of water across the 
Oaaments 
Before sowng. a basal d.xe 40 Lgha of P:O, was lncorpora~ed In the sot1 at the tlme of 
h d  preparation Fenlllzer and g\psum appl~catton u a s  carried out according to the packnge of 
p c t l c e s  recommended for groundnut crop cultl\atlon Imcns~\e  plant protection measures were 
undertaken to ruse a successful and good crop of'groundnut 
33.2 Imposition of Drought Treatments 
There were three drought treatmenta 
I No drought (Normal condlt~on) 
2 Mtd-Season drought (MSD) 
i End-Season drought (ESD) 
The treatment 'No drought' recelved full lrrlgatlon durlng the whole crop duratlon 
through the line source spr~nkler IrrlHatlon system The m~d-season and end-season drought 
treatments were Imposed by wlthhold~ng lrrlgallon between 50-100 days after sowtng (DAS) and 
100 DAS-F~nal hanest respectively 
3.3 Observations and measurements 
In each treatment the follow~ng observations were recorded at 90 DAS and at matunty 
3.3.1 Physiological Parameters 
3.3.1.1 Relative Leaf Water Content ( R W C  %) 
From each plot 2"d or 31d leaf from the apex of the maln stem was sampled from 
19 
andomly selected e~ght  plants The leaves were collected In labeled polythene hags and placed in 
ice box The fresh weight was recorded In the laboratory Leaflets &we separated and were floated 
in water tn plast~c trays for 5-6 hrs Leaflets were taken out from the trays. f r u  water on leaflets 
was removed by tissue paper and t ~ r g ~ d  we~ght of leaflets was recorded The leaflets were put in 
labeled paper bags and drled in an oven at 80°C for 48 hrs Oven dr~ed weight was recurded RWC 
was calculated by the equatlon 
RWC ( " 0 )  = [(Fresh Weight - Dn u e ~ g h t )  1 (Turg~d we~ght -Dry weight)] S 100 
3.3.1.2 SPAD and SLA measurements 
SLN measured was made by Chlorophyll hleter SPAD 502 The second clr th~rd healthy 
leaf from the apex on the maln axis *as collected from X plants and brought to laboratory as 
described for RWC measurement The samples were stored In reingarator On each leaf e l ~ h t  
readlngs were taken (two readlngd leaflet) L~ke this, measurements were made on eight leaves 
The average value of eight leaves was taken as SPAD value ofeach plot 
Afier measuring the SPAD value, the leaflets were separated and floated in water in 
petnplates for 2-3 hrs at room temperature Afier this per~od, the leaflets were carefully dried with 
tissue paper, then leaf area was measured by using an automatic leaf area meter (LICOR 3 100) Dry 
we~ght was recorded after oven drying the sample for 48 hrs at 8 0 ' ~  The spec~fic leaf area was 
calculated as follows 
SLA (cm2/g) = Leaf area ,' Oven dry weight 
1.3.1.3 Light interception (%) 
Canopy l~ght interception (LI) was measured at mid-day by using a ccptometer 
megagon instruments. Washington. VSA) at 90 D.4S and before final hanest The readlnlls were 
recorded two trmes In each plot by placlng the sensol across the rows below the canopy The 
fract~onal radiation Intercepted by the canopy at a glven tlme was calculstcd as follows 
LI ( O  0 )  - [(1&1)/7] ?i' I00 
Where. L.I0.o 1s the light Interception expressed In percentage 
lo = is the total ~ncoming rad~ation 
1 = IS the rad~at~on transm~tted to the ground 
3.3.2 Growth Analysis 
Plants were harvested from a ground area of O b m' [ I  2m (4  rows) x 0 5 m (lenflh)] 
from each plot at 90 DAS and at matunty After harvest, the plants were transferred In polythene 
bags. washed In the laboratory to remove so11 particles and stored In a cold room at 4 ' ~  until 
separation Into different plant parts A sub sample of five plants was p~cked at random for detailed 
analys~s of growth components The rest of the plants were treated as a bulk sample 
The schedule for growth analysis is shown in F I ~  1 As shown In the scheme, the bulk 
sample plants were dissected into leaves, stems, pods These components were oven dried at 80°C 
for 48 hrs before recording their weights The pods were shelled, kernel we~ghts were determined 
after oven dry~ng 
The numher of plants hanrs ted tiom 0 b m: area were 
recorded and roots were separated and d~scanlcd 
SubSaniple 
(5-rrprrsentat~\ e Plants) 
I I Plants were senarated Into I 
Vcgr?all\ c pdn\ (Icnf 
=id stcni) nxcn d n  .u~d urd ~ r d  urul s a d  wcrghls 
arc recadtd 
\lain stein leaf no 
Fig 1. Scheme for growth analysis 
~ 2 . 1  Sub-Sample Measurements 
The plants of sub sample were separated Inlo leaves, stuns, rcprndud~vc structures and 
roots Roots were d~scarded The main sten1 length. numher of branches, acrlal pegs and 
mbterranean pegs were recorded on each plant Fronr the leaves. a wh-suh sample wn.. taken for 
leaf area measurement The leaf area was measured using a LI-3 100 automatic leaf area meter (LI- 
COR Inc. Lincoln, NE)  The sub-suh sample lcaf drv we~ghr and rema~ning sub-sub leaf dry weight 
were recorded after oven dryng Reprodua~ve parts were separated Into Immature pods and mature 
pods The numbers In each class were counted w d  ~velghts were r ~ ~ o r d e d  atter oven drying The 
pods were shelled and the kernel welghts were measured The pod we~ghts were adjusted for higher 
energy content b) mult~plylng a coefic~ent of I 65 as suggested hv Duncan el c11 ( 1978) 
Computation of components of crop growth rates and development 
1 Spec~fic leaf area - Sub sample leaf' area I Sub sample leaf d n  wergh~ 
2 Total leaf v.elght = Suh sample leaf dry welght + Remalnlng leaf dry welyht + Bulk lcaf 
drywe~g ht
3 Leaf welght m-Z = Total leaf we~ght /C;A 
4 Leaf area Index mW2 = (Total leaf weight X SLA) 1 (GA X I00 X 100) 
5 Aer~al pegs rn-? = (Aer~al Peg number plant X Total number of plants) /GA 
6 Subterranean pegs m-*= (Subterranean peg number X Total number of plants)/GA 
7 Mature pods mT2 area = [(Mature pod number I 5) X (Total number of plants)]/ GA 
8 Immature pods m-2 = [(Immature pod number 15)  X (Total number of plants)]/ GA 
9 Total pegs m-2 = Aerial pegs mm2 + Subterranean pegs mm2 + Immature pods m*2 
+ Mature pods rn-? 
10 Stem weight m'l = (Sample stem d n  weight + Bulk stem dry weightYGA 
11 Vegetative weight = Leaf weight m-? + Stem we~ght  m-2 
12 Mature pod weight m'? = [hlature pod we~ght 1 (Mature + Immature pod 
rjelght) ) N Bulk pod we~ght] Mature pod u e ~ g h t ]  IGA 
13 Immature pod weight m-' = [(Immature pod welght !(Mature + Immature Pod 
we~pht) S Bulk pod we~ght] + Imniaturc pod we~ght] ICiA 
14 Pod we~ght m-' - Mature pod we~ght mv2 ~lnrmature pod weight m-l -+ Bulk pod 
r e ~ g h t  rn-? 
1 5  ?\djustabie pod we~ght m-2 = Pod we~ght m-2 N I bS 
16 Adjustable hlornass m-? . \'egetatlve we~ght rn-2 * Adjustable pod we~ght rn-] 
17 Adjustable hanest index = Adjustahle pod we~yht m-' I Adjustable hlomass ~ n - ~  
I8  Kernel we~ght rn-* =- (Immature seed we~ght + Mature seed weight +Bulk 
seed we~ght ) 1 GA 
I9  Adlustable kernel weight m-2 = Kernel we~ght m-I X 1 (75 
20 Shell~ng Percentage = (Adjustable kernel welyht m-2/~djustable  pod 
we~ght m-2) X 100 
Where GA= ground area=O 6rn2 
Computation of crop growth rates 
Growth rates were computed by regressing a given growth parameter against the DAS 
from the sequential growth analysis data The slope of regres~ion indicated the rate of growth of the 
J a s w a n t  S. Kanwar Library I 
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w e n  vanable per dav The 'X' and 'Y' coefficlent used In computation of growth rates using 
rtgresslon analys~s are glven In the Table 3 
Panltronlng of d n  matter = Pod gro\rth rate i Crop growth rate 
3.3.3 l ' ield parameters  
3.3.3.1 Number  of mature  pods per  plant 
Flve plants were selected randomly after harvest In each plot and number of mature 
pods uas recorded on them 
3.3.3.2 Numher  of immature  pods per  plant 
Number of Immature pods was recorded from the same five plants. which were selected 
for prevlous observat~on 
The above two obsen,at~ons of y~eld parameters were taken from the five plants wh~ch 
were selected for growth analys~s at hanest 
3.3.3.3 Pod yield per  plot (glplot) 
A net plot of 21-17 X 1 2m (2 4 rn2) was harvested The plants after harvest were sun 
d r~ed  Pods were separated, dned unrformly and pod yleld per plot was determ~ned by welghlng the 
pods 
Table 3 : Regression components used in computation of crop growth or 
development rates 
Growth rate 
Crop srcn\tti rate 
(3 m : dav ' )  
Pod gromth rate 
( p r n 2 d a y  ' )  
Kate of pod development 
( g m - d a )  ' )  
Ratc ot' addlt~on 
(KO of pods rn .' day ' ) 
Kate of Kernel developrnetit 
( , c m ' d a y 1  
Kate of-n%itunt\ 
(percent dav ' ) 
S 
[)AS 
DAS 
[)AS 
I)AS 
I)AS 
O A S  
r2dlustahlr b~oniass  
ue~g l i t  n l .  
Adlustnble total 
pod weight ni ' 
I'od we~pht  ni ' 
I'od riumhcr m ' 
Kernel we~glit ~n : 
Shell~ng percentage 111 
- 
k3.3.4 Shelling Percentage 
From the net plot pod veld. 100 p pods (randoml\) were shelled Kernel wetght was 
W e n  and the shelling percentage uas  daermtned accord~ng to the forniula 
Shelling percentage - (Kernel wetght Pod ue~ght )  100 
3.3.3.5 Hundred kernel weight (g) 
Hundred seeds from each plot Here taken randomlv aRer s h e l l ~ n ~  the pads 100 d 
we~ght uas  obtcuned after uelphtng the 100 randomlv selected seeds 
3.3.3.6 Sound mature kernel percentage 
Thls observation was made on the 100 randomly selected seeds for previous 
obsenatlon From 100 seeds, mature sound and healthy seeds were separated, counted and recorded 
as sound mature kernel percentage according to the formula 
SMK0/0 = (Number of mature sound kernel 1 Total number of kernels) X 100 
3.3.3.7 Harvc3t Index ( H I )  
Harvest index in percentage was calculated by the following formula 
HI(%) = pod yield /(Pod yield + Vegetative dry yield )]X 100 
3.3.3.8 Oil content (%) 
A sample of 2% seeds from each plot Has sublected to otl esttrnatlon by Nuclear 
Magnetic Resonance Spectrometer (Nh4R) at Regional Research Stat~on. Ralchur The 011 content 
was expressed in percentage 
3.4 Abbreviations 
Following is the list of abbrevlat~ons used fhr varlous terms In the text 
Term 
Relative leaf water content 
Specific leaf area 
Light interception 
Crop growth rate 
Pod growth rate 
Partitioning of dry matter to pods 
Rate of pod development 
Rate of pod add~tion 
Rate of kernel development 
Rate of maturity 
Number of mature pods per plant 
Number of immature pads per plant 
Pod yield per plot 
Sound mature kernel percentage 
Abbreviations 
RM'C 
S1.A 
1 . 1  
CGR 
PGR 
PDM 
RPD 
RPA 
RK D 
RMT 
NMP 
NlMP 
Pod y~eld 
SMK percentage 
Phenotypic coefic~ent of \artatlon 
Genotypic coefficient of \arlatlon 
Hentabll~ty In broad sense 
Genetlc advance percent o\er mean 
Mld-season drought 
End- season drought 
Days after sowlng 
Hours 
23 Water use efficlencv 
PCV 
GC\' 
Her~tablllty 
GAM 
hl S 0 
F SD 
t14S 
hrs 
WllF 
3.5 Statistical procedure 
3.5.1 Analysis of variance 
The data were analyzed In (ienstat packape as per the procedure of' strlp plot des~gn at 
ICRISAT. Patancheru 
Anova table for strip plot design 
-- -- 
Source I D F I h l S S  Cal F I 
I 1 Drought I id-I) 1 Md Mdi Med 
I I 1 Enor(ed) 1 (d- l)(r-I)  Med i 
35.11 Phenotypic and genotypic \ariance 
Phenotq'Plc and 8enotFplc barlancec were computed accord~ng to formula dealt by 
and Chaudha r~  (1977) for each drought treatment ceparatel, uslnp the mean sum of squares 
from the anova table done for each treatment separateli b~ cons~derlnp each traitmen! as RBD 
des~gn  
Genotypic \arlance (u2p) (htg - hfe) 'r 
7 - 7 7  Phenotypic ~ar tance (a-p) = a-g to -e  
Error var~ance (a2e)= E (Me)  
where. 
Mg = Mean Sum of Squares for genotype 
Me = Mean Sum of Square\ for error 
E(Me) = Expected mean qum of square\ for errcll 
r = Number uf repl~cat~ons 
5 1 . 2  Phenotypic and Genotypic coefficient of variability (PCV and GCV) 
PC\.' and GC\. were ~omputed accord~ng to formula dealt wtth by 51ngh and 
haudhary (1977) 
PC\.' = (02p / x )  X 100 
('jCV = (02p / x) X 1 (Jf 
where x = Mean 
&p = Phenotyp~c Varlance 
=Zg = Genotypic Varlance 
3.5.1.3 Heritability percentage (h2) 
The estimates of herrtah~lrt\ In the hroad sense uerr  ohrmned hv applving fonnulr 
given by Singh and C h a u d h q  (1977) 
h2 = (u2d dp) X I 00 
where, dp = Phenotyprc Yarlance 
u2p = Genotvprc Variance 
.5.1.4 Genetic Advance (GA) 
Genetic advance was computed b~ uslnp the formula eluc~dated hy Johnson I,/ ul 
1955) 
Genetlc advance = (a2y 1 0 2 p  ) T K 
Where, 
a2p = Phenotyp~c Var~ance 
02g = Genotyprc Varrance 
K = Selectron drfferentral, a constant (dp)  the value of whrch I S  2 06 
3.5.1.5 Genetic advance over per cent of  mean (CAM) 
Genetic advance over percent mean was calculated as follows 
GA % over mean = (GNmean) X 100 
3.5.1.6 Correlation coefficient 
Correlation coeffic~ents were conlputed hv using the f ~ v ~ n u l a  
my = co\ (YV)  ' V(X) V ( \ )  
where r = correlation coeftic~ent 
x,y = varrables 
cov (x,y) = Covariance hetheen \ and \ 
v(x), c(y) = Lariance of u and \ \ariahle 
3.5.2 Analysis of inter treatment variabilitj 
Data collected on plant basls %err used tor the purpose The Ihllowing aatlstrcs were 
calculated by using the Genstat package 
3.5.2.1 Mean 
Mean: L X l  n 
where X = sum of all the ubsenatlons 
n = Number of obervatlons 
Means were obtaned for each drought treatment separately and also for each genotype 
3.5.2.2 Standard error of mean 
Standard error =S D I n 
where. 
S D = Standard Dev~ation. 
n = Number of obsenatlons 
3.5.2.3 Least significant difference (LSD) 
LSD = SE x t value at 0 05 p le\el 
3.5.2.4 Coefficient of  variability (%) 
C V  = ( S D  / x ) X  100 
S D = Standard det ~atlon 
x = Mean 

The evPerlment b l t h  20 groundnut genotypes uas carr~cd nut d u n w  rahll summer 
season to ekaluate the11 performance and senetic i a r ~ a h ~ l ~ t ~  and to assess the assoctallon of  v ~ c l d  
b f t h  yleld components and ph~s lo log~ca l  paranieter, under drought cond~ t~on  The results o f  t h ~ s  
~ n ~ e s t ~ g a t r o n  are presented under the f c ~ l l o u r n ~  d tTerent headrngs 
4.1 Analysis o f  \ ariance 
4.2 Genetic Parameters : )ariabilit\., heritability and genetic ndvance 
4.3 Character association 
4.4 Per se performance 
1.1 Analysis o f  variance 
Analys~s o f  Larlance for ph\, ,~rolog~tal  character\, v ~ e l d  and y ~ e l d  ci)mponents IS 
presented In Table 4 S~en~ficant d~f feren~es f r  dro~rpht treatment were oh.uervcd for all the 
characters except SI,A at hane5t and h lh l l '  (rmotvpet al\o d~fTered \~gnlf icant ls for all the 
characters except R\+'(' dt 00 I),AS ('hdrd~fel', namely. KW(' at harvest. 1.1 at harvest. ('(iR. HI 
WIMP, pod yreld, and qhell~ng prrcentage exhrh~ted a~gn~ficant for drought X genotype Interactton 
Rest o f  the characters showed nun-s~gn~ficant d~frerences 
4.2 Genetic parameters : variability, heritability and genetic advance 
Est~mates o f  genet~c parameters namely, genotypic coef ic~ent  o f  var~at~on, phenoryp~c 
coeffic~ent of kar~at~on,  her~tabl l~ty,  and genetrc advance as percent o f  mean were worked out for all 
the characters and are presented rn Tables 5 and 6 
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4 . 2 .  Physiological parameters 
For RWC at harvest. GCV and PC\' \vere lou under normal condition ( 3  61 and 5 54). 
but they increased slightly under drought stress PC\' was moderate under ESD (13 5 1 )  Her~tability 
was in the moderate range (42 -;7) and it increased further under drought stress GAM was also low 
under normal (4 86), but increased under ESD (14 02) 
Low GCV and moderate PCV \slues for S1.N at hanest ( 7 0 0  and 1 1 87) were 
observed. Drought stress did not affect GCC', but I'C\' ~ncreased cons~derahly under MSD (20 28) 
Heritability was moderate under normal cond~ t~on  (44 27), I O U  under MSD (21 76) and h ~ g h  under 
ESD (74 02) GAM was moderate under normal ( I0 8 3 ) .  bur low under hlSD ( 9  ')I) It increased 
under ESD (1 7.54) 
SLA at hanest also had lou GC\' and moderate PC\ under dl1 the three drought 
t o n d ~ t ~ o n s  H e r ~ t a b ~ l ~ t v  and G4hl were alco lou under dl1 the three treatment$ Both these 
parameters were very low under ESD (14 27 and 2 t ) )  
For L1 at harvest, GCV and PCV values were maxlmum under MSD (25 86 and 34 00) 
GCV was moderate under MSD (I 1 2 5 )  and low under ESD (4 82) PCV also decreased under both 
MSD and ESD Heritability was moderate under normal condition (57 48) and MSD (57 85), but 
decreased markedly under ESD ( I3  16) GAM was high under MSD (40 53), moderate In normal 
(17 .57 )and lowinESD(3  61) 
For CGR, moderate GCV and high PC\' values (I 5 60 and 2 1 3 3 )  were observed under 
normal These values were not much altered under both the stress cond~tions Heritability 
37 
Table 5:Genetic components for physiological charrctrrs 
Characters 
RWC 
at harvest 
S LN 
at harvest 
SLA 
at harvea t 
LI 
at harvest 
CGR 
PGR 
PDM 
RPD 
RPA 
RKD 
RMT 
HI 
1 E Normal 
Drought 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
condition 
GCV ( % )  
3.61 
6.16 
9.59 
7.90 
9.88 
9.90 
7.66 
6.06 
6.76 
11.25 
25.86 
4.82 
15.60 
13.86 
12.93 
14.25 
8.87 
7.26 
7.35 
7.92 
9.82 
14.24 
8.86 
7.29 
13.70 
14.14 
12.62 
17.51 
7.42 
2.67 
10.36 
10.61 
8.60 
12.80 
18.82 
17.10 
2 
PCV ( % )  
5.54 
8.53 
13.51 
11.87 
20.28 
11.51 
14.63 
10.05 
17.90 
14.83 
34.00 
13.30 
21.33 
22.11 
23.59 
21.09 
29.10 
25.28 
11.17 
18.17 
13.33 
21.11 
29.11 
25.29 
15.63 
17.91 
15.34 
25.09 
33.29 
32.25 
15.77 
21.14 
13.95 
14.24 
23.33 
26.59 
= MSD 
Heritability ($)  I 
42.37 
52.15 
50.38 
44.27 
23.76 
74.02 
27.40 
36.32 
14.27 
57.49 
57.85 
13.16 
53.47 
39.29 
30.17 
45.70 
9.15 
8.03 
37.03 
19.23 
52. 94 
45.68 
8.93 
8.00 
76.82 
62.33 
67.68 
49.09 
4.97 
6.96 
43.25 
25.45 
38.26 
80.73 
65.79 
41.36 
3 = ESD 
GAld(%) - 
4.86 
9.17 
14.02 
10.83 
9.92 
17.54 
8.25 
7.52 
5.26 
17.57 
40.53 
3.61 
23. 5.5 
17.96 
14.60 
19.84 
5.64 
4.33 
9.30 
7.20 
14.59 
19.89 
5.43 
4.28 
24.73 
22.99 
21.34 
25.33 
3.40 
0.45 
14.05 
11.07 
10.97 
25.49 
30.95 
21.46 
estimate was moderate (53.47) under normal condition and it decreased markedly and was low 
under both MSD and ESD (39 29 and 30 17) GAM was h~gh under normal condition (23.55) and 
moderate under MSD (1 7.96) and ESD (14 60) 
For PGR also, moderate GCV and high PCV (14 25 and 21 09) values were noticed 
under normal condition PCV increased under both the stress conditions and was high under MSD 
(29 10). But GCV decreased markedlv under both the stress conditions and was least in ESD (7.26). 
Heritability estimate was moderate under normal cond~tion (45 70) and a substantial decrease was 
observed under both MSD (9 15) and ESD (8 03) GAM also showed similar trend as that of 
heritability, as it was moderate under normal (19 84). low under MSD (5 64) and ESD (4.33) 
GCV and PCV ~a lues  were moderate for PDM under all the three drought cond~t~ons 
PCV was l~ttle nhanced under MSD, but st111 remalned in moderate ranye ( I8  17) Hentabll~ty was 
moderate under ESD (52 94) and reduced highly under MSD (19 23) and ESD (37 03) S~mllarly 
GAM was also moderate under ESD (14 59) and low under MSD (7  20) and ESD ( 9  30) 
For RPD, GCV was moderate (14 24) and PCV was h~gh  (21 1 I )  under normal 
cond~tlon GCV reduced and PCV Increased under MSD (8 86 and 29 1 I )  and ESD (7 29 and 
25 29) Hentablllty and GAM were moderate (45 68 and 19 88) under normal cond~t~on,  but 
reduced substantially under MSD (8 93 and 5 43) and ESD (8 00 and 4 28) 
Moderate GCV and PCV values and high heritability and GAM were exhibited by RPA 
under all the three conditions Heritability decreased marginally under both MSD (62.33) and ESD 
(67.68). 
For RKD, GCV was moderate (17 51) and PCV high (25.09) under normal condition. 
GCV value reduced to low and PCV increased under both MSD (7.42 and 33.29) and ESD (2.67 
and 32.25). Moderate heritability (49 09) and hrgh GAM (25 33) were observed under normal 
condition, but this character showed substantial reduction in heritability and GAM under both MSD 
(4 97 and 4.40) and ESD (6.96 and 0 45) 
For RMT, GC\' and PCV were moderate (I0 36 and 15 77) under normal condition and 
these values did not alter much under both the stress conditions. except for PCV under MSD, which 
was increased (21 14) Heritability ~s t ima te  was moderate under normal condition (43 26) and it 
reduced and low under both MSD (25 45) and ESD (38 26) GAM was moderate under normal 
condition (14.05) and it reduced slightly, but still in moderate range. under MSD ( 1  1 07) and ESD 
(10.97). 
For HI, GCV was moderate under all condrtrons, but PCV was moderate under normal 
(1424)  and h ~ g h  under MSD (21 03) and ESD (26 $9) H e r ~ t a b ~ l ~ t y  waq h ~ g h  under normal 
cond~ t~on  (80 73) and ~t decreased under MSD (66 79) and substant~ally under ESD (41 36) GAM 
iras h ~ g h  under normal condrtron (2.5 49) and Increased further under MSD (30 95) 
4.2.2 Yield and yield components 
For NMP, GCV and PCV values were h ~ g h  (25 57 and 40 64) under normal condrt~on 
GCV decreased and became low under ESD (9 87), but PCV enhanced under both MSD (58 48) 
and ESD (48 38) Hentab~ l~ ty  was low under normal (39 61) and st111 lower under MSD ( I 8  65) and 
very low under ESD (4 18) G 4 M  was h ~ g h  under normal (33 1 I) and reduced under MSD (22 50) 
and further reduced under ESD (4 17) 
GCV and PCV were h ~ g h  (23 77 and 39 74) for NIMP under normal condition GCV 
was reduced to a moderate range under MSD PCV was also reduced under both the stress 
Table 6: Genetic components f o r  yield and yield 
components 
.I= Normal condition 2 = MSD 3 = ESD 
characters 
NMP 
NIMP 
Pod yield 
Shell~ng 
percentage 
Hundred kernel 
weight 
SMK 
percentage 
Oil percentage 
Drought 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
GN(%)  
25.57 
25.24 
9.87 
23.77 
13.85 
23.44 
18.17 
17.25 
13.65 
3.70 
8.85 
5.79 
15.79 
8.80 
17.84 
4.16 
1.74 
7.92 
5.20 
3.66 
5.56 
PN(%) 
40.64 
58.48 
48.38 
39.74 
30.78 
34.58 
25.58 
23.96 
21.51 
5.15 
9.70 
6.81 
17.77 
13.64 
19.98 
8.67 
9.83 
13.35 
5.80 
4.57 
7.96 
H a t i t a b  
a1aty ( '6)  
39.61 
18.65 
4.18 
35.78 
20.23 
45.95 
50.47 
51.85 
40.29 
51.59 
83.29 
72.24 
78.98 
41.65 
79.77 
22.96 
3.12 
35.20 
80.12 
64.04 
48.79 
G A M ( % )  
33.11 
22.50 
4.17 
29.27 
12.82 
32.70 
26.59 
25.60 
17.8.5 
5.47 
16.64 
10.14 
28.90 
11.70 
32.83 
4.10 
0.63 
9.69 
9.85 
6.21 
7.56 
conditions, but it remained in a high range Heritability estimate was low under normal condition 
(35 78) and it reduced hr ther  under MSD (20 23). but increased to a moderate range under ESD 
(15 95). C9.M was high under normal (29 27) and ESD (32 70) but moderate under MSD (12 82) 
For pod yield, GCV was moderate and PCV was high under normal condition (18 17 
and 25.58). Low deviations in GCV and PCV values under both the stress conditions were noticed 
Heritability was moderate under all the three conditions. but under ESD (40 29) it was lower than 
normal GAM was high under normal (26 59) and MSD (25 60). but moderate under ESD (17.85) 
GCV and PCV values were low for shelling percentage under normal condition (3 70 
and 5 IS). Under MSD and ESD also these values, slightly increased but remained low Heritability 
estimate was high under MSD (83 29) followed by under ESD (72 24) and moderate under normal 
condition (51.59) CAM was moderate under MSD (16 64) and ESD (10 14) and low under normal 
condition (5 47) 
For 100 kernel weight, GCV and PCV were moderate under normal condition (IS 79 
and 17 77) GCV was reduced to low under MSD (8 80), but PCV did not differ much under both 
the stress conditions Heritability and CAM were hlgh under normal (78 98 and 28 90) and ESD 
(79.77 and 32.83) and moderate under MSD (41 65 and I 1  70) 
GCV for S M K  percentage u a s  low under all the stress treatments PCV was also in 
lower range under normal condition (8 67) and MSD (9 83), but it increased under ESD (13.35). 
Heritability and GAM were low under normal (22 96 and 4 10) and ESD (35.20 and 9.69), but very 
low under MSD (3 12 and 0 63) 
For oil content, GCV, PC\' and GAhl were lox under normal condition (5 20. 5 80 and 
9 85) and the other two drought treatments did not differ from normal for the above values 
Heritability was high under normal condition (80 I?) and ~t reduced under MSD (64 04) and k n h e r  
reduced to moderate under ESD (48 79) 
1.3 Character association 
Association of yield w~th  physcolog~cal parameters and yceld components is given in 
Table 7 Under normal condition, yield was poslt~vely and sign~ficantly correlated with SLN at 
harvest (0 588). L1 at 90 DAS (0 712). CGR (0 622), PGR and RPD (0 686) and RKD (0 525) and 
it  was negatively and significantly assoc~ated w~th S1.A at 90DAS (-0473) and at harvest (- 
0 520), RPA (-0 482) and NIhlP (-0 48s) Cinder MSU most of these assoc~atlons dtsappeared and 
only significant and negative correlat~on was notlied for y~eld w~th  RWC at 90DAS (-0 4961, SLA 
at harvest (-0 494) and RPA (-0 468) But under ESD, y~eld was positively associated with SLN at 
harvest (0 444), PGR (0 555). RPD (0 554), RKD (0 53l), 100 kernel weight (0475) and SMK 
percentage (0 492) 
4.4 Per se performance 
4.4.1 Relative leaf water content (RWC) 
At 90 DAS, mean RWC was significantly less In MSD than in normal condition (Table 
R) But at harvest, ESD recorded the lowest RWC (Table 9) At 90 DAS under normal condition, 
TMV 2 recorded the highest RU'C (91 91) and D 39d the lowest (81 05) Except for JL 24, lCGV 
86635, ICGV 93260, and D 39d, other genotypes did not differ significantly from TMV 2 At 
Table 7: Correlation of yield with its components 
and with physiological parameters 
and **signxfxcant at 5% and 1% level respectively 
Characters 
RWC at 90 DAS 
RWC at harvest 
SLN at 9ODAS 
SLN at harvest 
SLA at 90 DAS 
SLA at harvest 
LI at 90 DAS 
LI at harvest 
CGR 
PGR 
PDM 
RPD 
RPA 
RKD 
RMT 
HI 
-0.489' -0.116 0.174 
Shell~ng percentage -0.333 -0.224 0.017 
100 kernel weight 0.381 0.187 0.475. 
SMK percentage -0.031 -0.039 0.492' 
0.011 0.078 0.426 
Yield 
N o r m a l  
0.172 
0.071 
0.307 
0.588.. 
-0.473' 
-0.520. 
0.712** 
0.190 
0.622.e 
0.686** 
0.026 
0.686.. 
-0.482* 
0.525' 
-0.741 
0.039 
0.322 
(g/plot) 
MSD 
-0.496' 
0.394 
0.343 
0.105 
-0.32 
-0.494. 
0.022 
-0.375 
0.280 
0.360 
0.135 
0.359 
-0.468. 
0.152 
-0.374 
0.217 
0.224 
ESD 
0.383 
-0.164 
0.431 
0.444' 
-0.557. 
-0.140 
-0.144 
0.036 
0.279 
0.555. 
0.298 
0.554' 
-0.102 
0.531. 
0.146 
0.094 
0.124 
TABLE 8: Mean leaf relative water contat (%)  measured at 
90 DAS in 2 0  groundnut ganotypes studied under 
3 drought regimes, ICRISAT Canter, 1 9 9 9 - 2 0 0 0 .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Genotype No drought %d-season End-season Mean 
drought drought 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JL 24 83.04 77.16 89.13 83.11 
T M V 2  91.91 74.44 87.43 84.59 
KRG 1 85.02 69.24 86.14 80.13 
R 8808 87.12 75.69 87.10 83.30 
S 206 85.76 72.89 85.53 81.39 
R 9251 85.19 75.06 89.03 83.09 
R 9214 86.75 69.93 85.68 80.79 
TAG 24 86.76 72.39 86.50 81.88 
R 9227 87.26 71.26 89.28 82.60 
K 134 85.85 73.18 84.09 81.04 
D 39d 81.05 74.52 86.76 80.78 
ICGV 92118 86.07 75.65 88.10 83.28 
ICGV 86031 86.25 75.08 88.41 83.25 
ICGV 86635 83.31 73.24 84.22 80.26 
ICGV 92113 89.07 76.03 83.19 82.77 
ICGV 92120 88.08 72.60 91.40 84.03 
ICGV 93260 84.41 68.66 82.22 78.43 
ICGV 93261 86.66 '1.71 86.69 81.69 
ICGV 93269 88.28 74.95 88.79 84.01 
ICGV 93277 90.35 70.37 87.51 82.74 
---------------------------.------------------------------ 
Mean 86.41 73.20 86.86 82.16 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - . - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmk LSD(0.05P) CV(%) 
---------------.------.----------------------------------- 
Drought treatment (T) 0.447 1.755 0.9 
Genotype (GI 1.328 3.803 2.8 
G X T  2.548 7.137 5.7 
G at the same level of T 2.581 7.232 
T at the same level of G 2.679 7.540 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____.______.-______-----------------------  
- slmllar to no drought condition as End season drought was 
lmposed after 90 DAS 
TABLE 9: Mean leaf relative water contant(%) measured at 
harvest in 20 groundnut ganotypas studied 
under 3 drought regimes, ICRISAT Canter. 
1999-2000. 
Genotype No drought Mid-season End-seaaon Mean 
drought drought 
JL 2 4  
TMV2 
KRG 1 
R 8 8 0 8  
S 2 0 6  
R 9 2 5 1  
R 9214 
TAG 2 4  
R 9227  
K 1 3 4  
D 3 9 d  
ICGV 92118 
ICGV 8 6 0 3 1  
ICGV 86635  
ICGV 92113  
ICGV 92120  
ICGV 93260  
ICGV 93261  
ICGV 93269  
ICGV 93277 
Mean 8 3 . 9 5  8 5 . 4 3  7 6 . 3 4  8 1 . 9 1  
Drought treatment (T) 0 . 3 7 2  1 . 4 5 9  0 . 8  
Genotype (G) 1 . 9 1 5  5 . 4 8 3  4 . 0  
G X T 3 . 1 1 9  8 . 7 3 7  6 . 6  
G at the same level of T 3 . 1 7 3  8 . 8 9 1  
T at the same level of G 3 . 0 4 3  8 . 5  
_ _ _ _ _ _ _ _ _ _ _ _ _ _  .__________________---- - - - - - - - - - - - - - - - - - - - -  
harvest under normal conditions, ICGV 92120 recorded the highest RWC (89 95) and TAG 24 the 
lowest (74.34) Only five genotypes. TMV 2, R 8808, R 9251, TAG 24, and ICGV 93260, had 
significantly lower RWC than ICGV 92120 At 90 DAS under MSD. JL 24 had the highest RWC 
(77.16) and it was significantly greater than KRG 1 and ICGV 93260. the latter being the lowest 
(68 66). At harvest under MSD, lCGV 93277 had the highest RWC (91 47) and 11 was significantly 
higher than TMV 2, TAG 24, and D 39d The first being the lowest (66 29) The remaining 
genotypes did not differ significantly with each other At harvest under ESD. R 8808 had the 
hlghest RWC (84 28) and TMV 2, the lowest (46 45) Twelve genotypes did not differ significantly 
with R 8808 
1.4.2 Specific leaf area (SLA) 
SLA at 90 DAS was s~gn~ficantly lower In MSD than In normal and ESD cond~t~ons 
(Table 10) But SLA at harvest d ~ d  not show s~gn~ficanl d~fferences between drought treatments 
(Table 11) D 39d recorded the highest SLA at 90 DAS (158 7) followed by ICGV 921 I8 (157 5 )  
and R 8808(154 8) ICGV 8603 1 recorded the lowest SLA (12 1 3 )  For SLA at harvest, yenotyplc 
d~fferences were mostly blurred lCGV 93269 recorded the hlghest S1.A at harvest (159 3) followed 
by TMV 2 (1 57 3) and ICGV 92 1 13( 157 I )  ICGV 8603 1 rewrded the lowest SLA (1 20 3) 
For SLA at 90 DAS under normal cond~tion ICGV 921 18 rewrded the highest value 
(164.7) and lCGV 86031, the lo,.qest (125 5). JL 24, TMV 2, KRG 1 ,  R 8808,and D 39d did not 
differ significantly from ICGV 921 18 All genotypes had significantly higher SLA than ICGV 
86031 For SLA at harvest under normal condition. ICGV 921 13 had the highest value (179 0) and 
ICGV 86635 the lowest (1 114 1) TMV 2 and D 39d did not differ significantly from the former 
Fourteen other genotypes did not differ significantly frorn the latter At 90 DAS under MSD, D 39d 
TABLE 10: Mean specific leaf a r e a ( ~ m ~ / ~ )  measured at 90 DAS 
in 20 groundnut genotypes studied under 3 
drought regimes, ICRISAT Center, 1999-2000. 
........................................................... 
Genotype NO drought Mid-season End-season Mean 
drought drought* 
........................................................... 
JL 24 156.2 135.7 150.1 147.3 
TMV 2 158.1 136.6 152.9 149.2 
KRG 1 156.0 141.7 152.2 150.0 
R 8808 157.4 143.2 163.9 154.8 
S 206 147.8 136.3 161.7 148.6 
R 9251 152.7 137.4 148.4 146.1 
R 9214 132.8 129.2 142.0 134.7 
TAG 24 143.3 133.8 154.3 143.8 
R 9227 139.3 135.9 145.1 140.1 
K 134 147.6 135.1 151.8 144.8 
D 39d 157.6 153.6 164.9 158.7 
ICGV 92118 164.7 146.5 161.3 157.5 
ICGV 86031 125.5 110.8 127.7 121.3 
ICGV 86635 150.8 146.0 162.8 153.2 
ICGV 92113 150.5 140.3 152.6 147.8 
ICGV 92120 144.4 137.8 158.3 146.8 
ICGV 93160 148.5 140.9 153.1 147.5 
ICGV 93161 154.7 139.9 157.5 150.7 
ICGV 93269 151.2 138.0 153.4 147.6 
ICGV 93277 155.2 130.5 157.4 147.7 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 149.7 137.5 153.6 146.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmt LSD(O.05P) C V ( % )  
__________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment (T) 1.340 5.262 1.6 
Genotype (G) 1.882 5.389 2.2 
G X T  3.546 9.967 4.0 
G at the same level of T 3.371 9.444 
T at the same level of G 3.597 10.149 
___________________-----------------------------------------  
similar t o m  drought condrt~on as End season drought was 
zmposed after 90 DAS 
TABLE 11: Mean specific leaf area measured at 
harvest in 2 0  groundnut genotypes studied under 
3 drought regimes, ICRISAT Center, 1999-2000. 
------------------------------------------------------------ 
Genotype NO drought Mid-season End-aaason Mean 
drought drought 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JL 24 132.8 155.8 147.1 145.2 
TMV 2 155.6 158.5 157.7 157.3 
KRG 1 148.1 143.8 152.9 148.3 
R 8808 142.8 138.9 147.1 142.9 
S 206 139.4 138.9 162.0 146.8 
R 9251 138.5 137.0 143.5 139.7 
R 9214 127.0 134.1 128.5 129.9 
TAG 24 148.7 134.0 145.3 142.7 
R 9227 128.8 123.1 130.1 127.3 
K 134 142.3 134.4 151.0 142.6 
D 39d 149.4 165.4 144.8 153.2 
ICGV 92118 136.7 154.3 144.5 145.2 
ICGV 86031 114.9 123.6 122.4 120.3 
ICGV 86635 114.1 150.6 141.5 135.4 
ICGV 92113 179.0 144.6 147.7 157.1 
ICGV 92120 133.3 139.8 132.0 135.0 
ICGV 93260 128.8 151.1 142.2 140.7 
ICGV 93261 135.0 144.1 134.9 138.0 
ICGV 93269 125.7 146.8 205.3 159.3 
ICGV 93277 139.4 145.3 136.7 140.5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 138.0 143.2 145.9 142.4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmt LSD(O.05P) CV($) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought treatment (T) 2.53 9.92 3.1 
Genotype ( G )  6.52 18.66 7.9 
G X T  10.66 29.86 12.5 
G at the same level of T 10.60 29.71 
T at the same level of G 10.30 28.99 
____---------------------------------------- 
recorded the highest value ( 153 6) and ICGV 8603 1. the lowest for SLA Except for ICGV 92 1 18 
and ICGV 86635+ the remanlng genotypes recorded s~gnificantly lower SLA than D 39d All the 
genotypes recorded significantly h~gher SLA than ICGV 86031 ~t harvest, under MSD D 39d 
again recorded the highest SLA (165 4) followed by TMV 2 (158 5). JL 24 (155 8). and ICGV 
921 18 (154 3) and R 9214, TAG 24, R 9227. K 134. and ICGV 8603 1 recorded s~gnificantly lower 
SLA than D 39d Lowest SL.4 was observed for R 9227 (123 I )  and lCGV 86031 (123 1) Four 
genotypes namely, JL 24. ThlV 2. T, 39d and ICGV 921 18 had s~gn~ficantlv h~gher SLA than R 
9227 At harvest, under ESD, ICGV 93269 (205 3 )  had the h~ghest SLA and lCGV 8603 I), the 
lowest (1224) Only four genotypes. ICGV 93269, TMV 2, KRG land S 206. recorded 
s~gnificantly greater SLA than ICGV 8603 1 
4.4.3 Specific leaf nitrogen content (SLN) 
Mean SLN was slgnlficantlv Increased only under MSD at 90 DAS (49 38) and at 
harvest (41 75) (Table 12 and 13) lCGV 921 13 recorded the h~ghest mean SLN (48 58) and D 39d 
the lowest (39 32) The two genotypes ICGV 8603 1 and lCGV 93269 did not differ significantly 
from the former, where as JL 24, TMC' 2. KRG I .  S 206 and ICGV 92 1 18 from the latter genotype 
At harvest ICGV 86031 had the h~ghest SLY (45 36) and ICGV 921 18 the lowest (34 25) Nine 
genotypes dld not differ slgnlficantly from lCGV 8603 1 and e~ght genotypes from ICGV 921 18 
At 90 DAS, under normal cond~t~on lCGV 921 13 (45 92) recorded the highest SLN 
followed by ICGV 93261 (45 71) and the genotypes TAG 24, lCGVs 8603 1, 92120, 93260, and 
93269 did not differ slgnlficantly from ICGV 921 13 JL 24 recorded the lowest Seven genotypes 
namely TMV 2, KRG 1, S 206, K 134, D 39d, lCGV 92 1 18 and lCGV 86635 did not differ 
significantly from JL 24 At harvest, ICGV 8603 l(47 21) maintained :he highest SLN followed by 
TABLE 12: M e a n  SLN m e a s u r e d  a t  9 0  DAS i n  20 groundnut 
genotypes studied under 3 drought rrgimr8, 
I C R I S A T  c e n t e r ,  1 9 9 9 - 2 0 0 0 .  
........................................................... 
Genotype d r o u g h t  M l d - s e a s o n  E n d - s e a s o n  
d r o u g h t  d r o u g h t  
........................................................... 
J L  2 4  3 4 . 5 3  4 9 . 8 5  3 7 . 3 9  4 0 . 5 9  
T M V 2  3 7 . 0 0  4 8 . 0 0  3 7 . 5 3  4 0 . 8 5  
KRG 1 3 5 . 7 8  4 7 . 4 2  3 8 . 3 5  4 0 . 5 2  
R 8 8 0 8  4 1 . 6 2  5 0 . 5 1  4 1 . 5 5  4 4 . 5 6  
S 2 0 6  3 8 . 2 1  4 7 . 8 6  3 5 . 9 9  4 0 . 6 9  
R 9 2 5 1  4 1 . 3 5  4 7 . 9 0  3 9 . 1 0  4 2 . 7 8  
R 9 2 1  4 2 . 1 3  4 9 . 3 9  4 0 . 1 6  4 3 . 8 9  
TAG 2 4  4 3 . 4 8  4 7 . 4 5  4 2 . 0 3  4 4 . 3 2  
a 9 2 2 7  4 0 . 1 0  5 0 . 1 3  4 1 . 2 8  4 3 .  8 3  
K 1 3 4  3 8 . 1 6  4 8 . 2 7  3 9 . 1 1  4 1 . 8 5  
D 3 9 d  3 5 . 6 5  4 5 . 7 4  3 6  5 7  3 9 . 3 2  
I C G V  9 2 1 1 8  3 6 . 8 3  4 4 . 9 6  3 6 . 0 2  3 9 . 2 7  
ICGV 8 6 0 3 1  4 4 . 2 8  5 3 . 4 5  4 4 . 2 7  4 7 . 3 3  
lCGV 8 6 6 3 5  3 6 . 4 1  4 9 . 0 5  3 9 . 6 0  4 1 . 6 9  
ICGV 9 2 1 1 3  4 5 . 9 2  5 3 . 2 8  4 6 . 5 5  4 8 . 5 8  
ICGV 9 2 1 2 0  4 3 . 9 2  5 1 . 6 7  4 2  7 2  4 6 . 1 0  
ICGV 9 3 2 6 0  4 2 . 2 4  4 9  7 8  4 1 . 2 3  4 4 . 4 2  
ICGV 9 3 2 6 1  4 0 . 8 1  4 9 . 6 3  3 9 . 0 7  4 3 . 1 7  
ICGV 9 3 2 6 9  4 5 . 7 1  5 3 . 0 5  4 4 . 5 5  4 7 . 7 7  
ICGV 9 3 2 7 7  3 9 . 2 1  5 0 . 2 2  3 8 . 3 0  4 2 . 5 7  
___________________----------------------------------------  
Mean  4 0 . 1 7  4 9 . 3 8  4 0 . 0 7  4 3 . 2 1  
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -_- - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEm? L S D ( 0 . 0 5 P )  CV(%) 
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
D r o u g h t  t r e a t m e n t  (T) 0 . 5 a 7  2 . 1 4 6  2 . 2  
G e n o t y p e  (G) 0 . 7 8 2  2 . 2 3 9  3 . 1  
G X T  1 . 4 1 9  3 . 9 9 2  5 . 4  
G a t  t h e  s a m e  l e v e l  of T  1 . 3 4 4  3 . 7 6 4  
T at t h e  s a m e  l e v e l  o f  G 1 . 4 1 4  3 . 9 9 3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
s ~ m l l a r  t o n o  d r o u g h t  c o n d l t l o n  as E n d  s e a s o n  d r o u g h t  w a s  
x m p o s e d  a f t e r  9 0  DAS 
TABLE 13: Mean SLN measured a t  harves t  i n  2 0  groundnut 
genotypes  s t u d i e d  under 3 drought rrgime=, 
ICRISAT Center,  1 9 9 9 - 2 0 0 0 .  
........................................................... 
Genotype No drought Mrd-season End-season Mrrn 
drought drought 
........................................................... 
JL 24  3 6 . 4 6  3 4 . 2 2  3 4 . 5 2  3 5 . 0 7  
T M V 2  3 5 . 1 3  4 0 . 2 0  3 6 . 9 2  3 7 . 4 2  
KRG 1  3 4 . 5 7  4 0 . 1 3  3 5 . 6 7  3 6 . 7 9  
R 8808  4 1 . 8 0  4 2 . 8 9  4 0 . 3 5  4 1 . 6 8  
S 2 0 6  3 7 . 4 4  3 9 . 3 2  3 0 . 2 6  3 5 . 6 7  
R 9251 3 7 . 7 0  4 0 . 2 1  3 9 . 7 6  3 9 . 2 2  
R 9214 4 2 . 7 3  4 3 . 0 5  4 0 . 8 8  4 2 . 2 2  
TAG 24  4 1 . 9 3  4 2 . 8 8  4 3 . 8 6  4 2 . 8 9  
R 9227 4 2 . 3 2  4 0 . 2 5  4 2 . 0 0  4 1 . 5 2  
K 134 3 6 . 9 5  3 7 . 7 9  3 1 . 9 5  3 5 . 5 6  
D 39d 3 5 . 1 2  3 7 . 7 4  3 8 . 8 4  3 7 . 2 3  
ICGV 93118 3 3 . 2 0  3 4 . 6 5  3 4 . 8 9  3 4 . 2 5  
ICGV 86031 4 7 . 2 4  4 5 . 2 6  4 3 . 5 8  4 5 . 3 6  
ICGV 86635 3 5 . 4 6  3 9 . 6 7  3 8 . 7 0  3 7 . 9 4  
ICGV 92113 3 6 . 4 8  4 2 . 6 4  4 5 . 4 5  4 1 . 5 2  
ICGV 92120 4 0 . 9 3  4 4 . 6 5  4 4 . 0 0  4 3 . 1 9  
ICGV 93260 4 1 . 0 3  4 3 . 3 8  3 9 . 8 7  4 1 . 4 3  
ICGV 93261 3 8 . 4 8  4 5 . 8 5  4 0 . 8 8  4 1 . 7 4  
ICGV 93269 4 3 . 4 9  4 2 . 9 0  4 2 . 2 4  4 2 . 8 8  
ICGV 93277 3 8 . 6 6  3 7 . 4 0  3 8 . 5 8  3 8 . 2 3  
___________________--- - - - - - - - - - -_-- - - - - - - - - - - - - - - - - - - - - - - -  
Mean 3 8 . 8 6  4 1 . 7 5  3 9 . 1 6  3 9 . 9 :  
SEm? LSD ( 0 .  OSP) CV ( 0 )  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment ( T )  0 . 4 8 4  1 . 9 0 1  2 . 1  
Genotype ( G )  1 . 5 6 3  4 . 4 7 5  6 . 8  
G X T  2 . 7 9 2  7 . 8 2 0  1 2 . 5  
G a t  t h e  same l e v e l  of T 2 . 8 2 4  7 . 9 1 3  
T at the same l e v e l  of G 2 . 8 5 0  8 . 0 2 1  
52 
lCGV 93269 (43 49) Genotypes namely ICGV 93269. 9260, 92120. R 9227. TAG 24. R 9214 and 
R 8808 dld not dlffer slgnlficantly from ICGV 8603 1 Under MSD at 90 DAS ICGV 8603 l(53 45) 
had the highest SLN followed by lCGV 921 13 (53 28) and lCGV 93269 (53 05) Seven genotypes 
JL 24. R 8808, R 9227, ICGVs 921 13, 92120 93260 91269 and 93277 d ~ d  not d~ffer s~gnlficantly 
from ICGV 86031 At harvest SPAD readlng waa h~ghest for ICGV 91261 (45 85) followed by 
ICGV 86031(45 26) JL 24, K 134. D 19d ICGL 921 18 and ICGV 93277 recorded s~gn~ficantly 
lower values Under ESD. at harveqt h~ghest ~ a l u e  was exh~b~ted by ICGV 921 13(45 4.5) and 
followed by ICGV 92120 (44 00) Genotypes namely S 206. JL 24. TMV 2. KRG I .  K1.74. ICGV 
92118 recorded s~gn~ficantlq low SPAD readlng than ICGL 921 11 The first belny the lowest 
( 3  5 99) 
4.4.4 Light interception (LI) 
Mean LI under MSD at 90 DAS (27 101 and at harvest ( 3  1 80) was s~yn~ficantly ower 
than that of either under normal or ESD w n d ~ t ~ o n s  (Table 14 and 1.5) 
LI at 90 DAS under normal and ESD condltlons d ~ d  not dlffer slgn~ficantly from each 
other But at harvest s~gn~ficantly more l~ght wds Intercepted under normal condlt~ons than ESD At 
90 DAS under normal cond~t~on R 9227 Intercepted maxlmum light (94 03) and S 206, the least 
(59 11) R 9227 d ~ d  not dlffer slgnlficantly from ICGV 921 18, JL 24, TMV 2, R 8808, R 9214, 
lCGVs 86031, 86635, 93269, cnd 93277 At harvest under normal cond~t~on. maxlmum l~ght was 
Intercepted by ICGV 92120 (88 69) followed by ICGV R6031(88 51) and mlnlmum by TMV 2 
(47 06) followed by TAG 24 (59 74) Genotypes namely, R 9227, TAG 24, ICGV 93261, ICGV 
93269, JL 24, and TMV 2 Intercepted s~gn~ficantly esser hght than ICGV 92120 Under MSD at 90 
DAS, R 9227 Intercepted max~mum light (35 96) followed by ICGV 92120 (33 11) ICGV 93261 
TABLE 14: *an canopy light interception(%) at 90 DAS in 20 
groundnut genotypes studied under 3 drought 
regimes, ICRISAT Center. 1999-2000. 
........................................................... 
Genotype NO drought Mid-reason End-reason M o m  
drought drought* 
---------------------------------------------------------- 
JL 24 83.12 30.26 73.60 62.33 
TMV 2 82.02 29.87 72.70 61.53 
KRG 1 66.78 27.41 72.57 55.59 
R 8808 87.27 21.87 60.28 56.47 
S 206 59.11 26.46 77.89 54.49 
R 9251 63.73 21.30 70.58 51.87 
R 9214 84.86 32.24 74.62 63.91 
TAG 24 62.11 26.61 59.83 49.52 
R 9227 94.03 35.96 82.13 70.71 
K 134 77.33 27.00 76.47 60.27 
D 39d 70.62 20.88 68.62 53.37 
ICGV 92118 91.79 28.95 77.97 66.24 
ICGV 86031 84.77 26.27 76.26 62.44 
ICGV 86635 83.80 26.73 73.60 61.38 
ICGV 92113 70.40 30.67 62. 92 54.66 
ICGV 92120 79.41 33.11 72.89 61.80 
ICGV 93260 78.41 23.93 71.07 57.80 
ICGV 93261 77.60 19.00 75.62 57.41 
ICGV 93269 81.77 26.51 68.23 58.84 
ICGV 93277 81.04 27.03 68.28 58.79 
........................................................... 
Mean 78.00 27.10 71.81 58.97 
........................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmi LSD (0. O5P) CV(O)  
.......................................................... 
Drought treatment (T) 3.171 12.449 9.3 
Genotype (G) 2.764 7.914 8.1 
G X T  5.815 16.650 15.0 
G at the same level of T 5.007 14.027 
T at the same level of G 5.906 16.932 
.......................................................... 
similar tono drought condition as End season drought was 
imposed after 90 DAS 
TABLE 15: Mean canopy light interception(%) at harvrst 
in 20 groundnut genotypes studied under 3 
drought regimes, ICRISAT Center. 1999-2000. 
........................................................... 
Genotype NO drought Hid-season End-season Mean 
drought drought 
........................................................... 
JL 24 74.87 44.99 59.20 59.69 
W 2  47.06 51.08 56.75 51.63 
KRG 1 79.21 26.09 59.71 55.00 
R 8808 82.59 27.14 63.89 57.87 
S 206 79.50 24.44 54.46 52.80 
R 9251 81.36 15.55 54.57 50.49 
R 9214 81.27 35.92 57.39 58.19 
TAG 24 59.47 50.83 46.58 52.29 
R 9227 76.92 31.57 55.42 54.64 
K 134 80.63 30.01 64.29 58.31 
D 39d 81 .O1 24.11 58.24 54.46 
ICGV 92118 79.85 32.90 65.57 59.44 
ICGV 86031 88.51 39.51 59.60 62.54 
ICGV 86635 82.11 31.17 56.17 56.49 
ICGV 92113 83.87 28.94 56.19 56.33 
ICGV 92120 88.69 34.27 61.26 61.41 
ICGV 93260 78.41 25.10 47.32 50.27 
ICGV 93261 68.11 21.73 54.75 48.20 
ICGV 93269 73.35 27.93 55.22 52.17 
ICGV 93277 83.61 32.80 62.67 59.69 
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Mean 77.52 31.80 57.46 55.60 
__________________----------------------------------------  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEX~? LSD(0 .OSP) CV($) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought treatment(T) 0.955 3.751 3.0 
Genotype (G) 2.359 6.754 7.3 
G X T  4.170 11.679 13.1 
G at the same level of T 4.166 11.673 
T at the same level of G 4.209 11.847 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  ............................................ 
Intercepted the least light (19 00) Four genotypes R 8808. R 9251, D 39d. and ICGV 93261 
Intercepted significantly lesser light than R 9227 .4t harvest under MSD. the maximum light was 
Intercepted by TMV 2 (5 1.08) followed by TAG 24 (50 83) and the least light by R 925 1 (1 5 5 5 ) .  
TMV 2 was significantly superior to all genotypes except ICGV 8603 I, TAG 24, and JL 24 
Under ESD at harvest. maximum L1 was recorded by ICGV 921 18 (65 57) followed 
by R 8808 (63 89) and the least by TAG 24 (46 50) followed by lCGV 93260 (47 32) Except TAG 
24 and ICGV 93260, the rest of the genotypes Intercepted s~gn~ficantly lesser light than ICGV 
921 18 
1.4.5 C r o p  growth rate  (CGR)  
The mean CGR was s~gn~ficantly reduced under hoth the stress condltlons and ~t was 
the least In MSD (7 572) Both the stress condltlons 111d not dtffer for thls tralt (Table 16) Overall, 
ICGV 8603 1 recorded the h~ghest CCiR ( 1  2 292) and D 39d the lowest (7 367) R 9214 and R 9227 
d ~ d  not dlffer slgnlficantly from ICGV 8603 1 
Under normal cond~tlon the h~ghest CGR wds recorded by R 9214 (16 403) and the 
lowest by R 9251 (8 713) Except JL 24 R 9227, and ICGV 86031. the rest of the genotypes 
showed s~gnlficantly less CGR from R 9214 Under MSD also ICGV 8603 1 exh~b~ted the hlghest 
CGR (1 1 377) and D 39d the lowest (5 660) Except for ICGV 921 13, the rest of the genotypes 
exh~b~ted r~gn~ficantly lesser CGR than ICGV8603 Under ESD. R 9227 ( I 2  317) had the highest 
CGR and ICGV 921 13 the lowest (6 540) Four genotypes vlz , TMV 2, R 9214, K 134, and ICGV 
8603 I d ~ d  not d~ffer  stgn~ficantly from R 9227 lCGV 8603 1 malntalned h~gher CGR under all the 
three sltuatlons 
TABLE 1 6  : Mean crop g r o w t h  r a t e  ( g / m 2 / b y )  i n  2 0  g r o u n d n u t  
g e n o t y p e s  s t u d i e d  u n d e r  3 d r o u g h t  regmes. ICRISAT 
C e n t e r ,  1999-2000.  
............................................................ 
Genotype  No d rough t  Mid-season End-sr raon ~ m a n  
drough t  d r o u g h t  
----------------------------------------------------------- 
JL 24 13.913 7 .957  8 . 7 6 3  1 0 . 2 1 1  
TMV 2  12.447 8 .370  1 0 . 2 0 3  1 0 . 3 4 0  
KRG 1 10.403 6.707 8 .730  8 . 6 1 3  
R 8808 13.417 6 .130 8 . 7 2 0  9 .422  
S 206 10 .317 7 .770 8 .247  8 . 7 7 8  
R 9251 8 .713 6 . 6 0 3  7 . 1 1 0  7 . 4 7 6  
R 9214 16.403 7 .407  10 .587  11 .466  
TAG 24 12.550 6 .997  8 . 7 9 0  9 . 4 4 6  
R 9227 1<.250 7 . 7 0 3  12 .317  1 1 . 7 5 7  
K 134 11 .900 6 .863  9 .907 9 .557  
D  39d 8 .427 5 . 6 6 0  8 . 0 1 3  7 . 3 6 7  
ICGV 92118 12 .183  8 . 4 0 3  8 . 4 6 3  9 . 6 8 3  
ICGV 86031 14.450 11 .377  1 1 . 0 5 0  1 2 . 2 9 2  
ICGV 86635 11 .570  6 .133  7 . 3 5 3  8 . 3 5 2  
ICGV 92113 9 .783  8 .973  6 . 5 4 0  8 . 4 3 2  
ICGV 92120 10 .450  8 .057  8 . 4 0 3  8 . 9 7 0  
ICGV 93260 11 .343  8  283 7 .097  8 . 9 0 8  
ICGV 93261 10.857 6 .270  6 . 6 3 3  7 . 9 2 0  
ICGV 93269 10.160 7 .280  8 . 3 6 7  8 . 6 0 2  
ICGV 93277 11.610 8 . 4 9 7  8 . 6 4 3  9 . 5 8 3  
------------------------------------------------------------ 
Mean 11.807 7 . 5 7 2  8 . 6 9 7  9 . 3 5 9  
------------------------------------------------------------ 
------------------------------------------------------------ 
SEmt LSD(O.OSP) CV($) 
............................................................ 
Drought  t r e a t m e n t  (TI 0 . 3 7 9  1 . 4 8 7  7 . 0  
Genotype (G) 0 . 4 8 5  1 . 3 8 8  9 . 0  
G X T  0 .970  2 . 7 2 9  1 7 . 7  
G a t  the same l e v e l  of T  0 .918 2 . 5 7 3  
T  a t  t h e  same l e v e l  of G 1 . 0 0 5  2 .837  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4.4.6 Pod growth rate (PCR) 
Mean PGR was significantly low under both the stress conditions than in normal 
condition and it was lowest in MSD (4.254) (Table 17) Overall lCGV 86031 had the highest PGR 
(7  150) and D 39d the lowest (4 468) Except for R 9214, the rest were differed significantly from 
ICGV 8603 1 
Under normal condition, h~ghest PGR was exhibited by R 92 14 (9 577) and the lowest 
by D 39d (5 500) Except for lCGV 86031 and R 8808, the rest of the genotypes recorded 
significantly lower PGR than R 9214 Under MSD condit~on, ICGV 86031 recorded the highest 
PGR (5 830) and seven genotypes viz., JL 24. R 8808, K 134, D39d. lCGVs 921 18. 93261, and 
86635 recorded significantly lower PGR than lCGV 8603 1 The last was being the lowest (2 750) 
Under ESD also, lCGV 8603 1 recorded the highest PGR (6 277) and it was significantly higher 
than eight genotypes, JL 24, R 8808, S 206. D 39d. ICGVs. 86635, 921 13, 93261, and 921 18, the 
last genotype being the lowest (3 680) 
4.4.7 Partitioning of dry matter to pods (PDM) 
All the three drought treatments d~ffered s~gn~ficantly from each other and the mean 
PDM was slgnlficantly lower under both MSD and ESD The latter showed the lowest (0 5338) 
(Table 18) Overall, R 9251 reclrded the h~ghest PDM (0 651 1) and JL 24 the lowest (0 4733) The 
four genotypes S 206, TAG 24, D 39d, ICGV 93260, 93261,and 93269 d ~ d  not d~ffer sign~ficantly 
from R 9251 Under normal cond~tron, R 925 1 part~t~oned more dry matter to pods (0 700), whereas 
the genotypes, K 134, JL 24, TMV 2, KRG I ,  R 92 14, R 9227, ICGV 92 I 18 and 92 120 part~t~oned 
slgmficantly lower dry matter to pods The cult~var K 134 showed the lowest PDM (0 5 167) But 
TABLE 17: Mean pod growth rate(g/m2/day)in 20 groundnut 
genotypes studied under 3 drought regimes. 
ICRISAT Center, 1999-2000. 
Genotype 
------------ 
JL 24 
T M V 2  
KRG 1 
R 8808 
S 206 
R 9251 
R 9214 
TAG 24 
R 9227 
K 134 
D 39d 
ICGV 92118 
ICGV 86031 
ICGV 86635 
ICGV 92113 
ICGV 92120 
ICGV 93260 
ICGV 93261 
ICGV 93269 
ICGV 93277 
No drought Hid-season 
drought 
- - 
End-season 
drouqh t 
Mean 7.055 4.254 4.622 5.310 
-__-_______________---------------------------------------_--  
___________________------------------------------------------  
SEml  LSD(O.OSP) C V ( % )  
Drought treatment (T) 0.2386 0.9370 7.8 
Genotype ( G )  0.3375 0.9662 11.0 
c v m 0.6788 1.9060 22.4 
" & A  
G at the same level of T 0.6537 1.8318 
T at the same level of G 0.7096 1.9998 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TABLE 18: Mean p a r t i t i o n i n g  o f  dry m a t t a r  t o  pods i n  2 0  
g r o u n d n u t  g e n o t y p e s  s t u d i e d  u n d e r  3 d r o u g h t  
r e g i m e s ,  ICRISAT C e n t e r ,  1999-2000 .  
........................................................... 
Genotype  No d r o u g h t  Mld-season End-srrson Moan 
d r o u g h t  d r o u g h t  
........................................................... 
JL 24  0 .5233  0 .4433  0 .4533  0 .4733  
TMV2 0.5467 0.5500 0.5167 0 .5378  
KRG 1 0 .5533  0.6267 0.5300 0.5700 
R 8808 0.6500 0.4600 0 .4833  0 . 5 3 1 1  
S 206  0.6500 0 .6233  0 .5133  0 .5956  
R 9251 0 .7000  0.6267 0.6267 0 . 6 5 1 1  
R 9214 0 .5833  0 .5667  0 .5367  0 . 5 6 2 2  
TAG 24 0.6167 0 . 6 7 3 3  0 . 6 3 3 3  0 . 6 4 J l  
R 9227 0 .5667  0 .5533  0 .4333  0 .5178  
K 134  0 .5167  0 .5733  0.4900 0 .5267  
D 39d 0.6567 0 .6133  0 .5533  0 .6078  
ICGV 92118 0.5267 0.4267 0 .4333  0 .4622  
ICGV 86031 0 .6433  0.5100 0 . 5 6 3 3  0 .5722  
ICGV 86635 0 .6300  0.4467 0 .5033  0.5267 
ICGV 92113 0.5900 0 .5633  0 .5667  0 . 5 7 3 3  
ICGV 92120 0.5467 3.5400 0 .5333  0 .5400  
ICGV 93260 0.6200 0.6100 0.6267 0 . 6 1 8 9  
ICGV 93261 0 .6633  0 .6267  0 .5867  0 . 6 2 5 6  
ICGV 93269 0 .6767  0.5900 0 . 5 7 3 3  0 .6133  
ICGV 93277 0 .5967  0 .5933  0 .5200  0 . 5 7 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 0 .6028  0.5608 0 .5338  0 . 5 6 5 8  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S E a t  LSD(O.05P) C V ( 0 )  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought  t r e a t m e n t  (T) 0.00664 0 .02607  2 . 0  
Genotype (G) 0 .02383  0.06822 7 . 3  
G X T  0 .04013  0.11240 1 2 . 3  
G at t h e  same l e v e l  of  T  0 .04059  0 . 1 1 3 7 1  
~ a t t h e s a m e l e v e 1 0 f G  0.03978 0 .11199  
60 
under MSD, 11 was h~ghest In TAG 24 (0 6733) and seven genotypes v ~ z  , R 8808, JL 24. TMV 2. R 
9227, ICGV 86635. 92120, ICGV 921 18 recorded s~gn~ficantly lower PDM than TAG 24. the last 
genotype being the lowest (0 4267) for t h ~ s  tralt TAG 24, whlch had the h~ghest PDM under MSD 
(0 6333), also miuntamed ~t under ESD condlt~on, but the other genotypes vlz . R 9227, ICGV 
921 18, JL 24, TMV 2, R 8808, S 206. K 134. and ICGV 86635 showed s ~ g n ~ f i c a n t l ~  lesser PDM 
The former two genotypes recorded the lowest (0 4333) 
lCGV 93260 (0.6200, 0 1600 and 0 6267), R 9251 (0 7000, 0.6267, 0 6267) and TAG 
24 (0 6167, 0.6733 and 0 6333) maintained their performance under three situations 
1.4.8 R a t e  of pod development (RPD) 
Mean RPD was significantly reduced under both the stress conditions than the normal 
condition and this reduction was more under MSD (2 578) (Table 19) 
Under normal condrt~on. R 9214 (5 803) recorded the hrghest RPD and D 39d the 
lowest (3 337), whereas the rest of the genotype? except for lCGV 86031, R 9227, and R 8808 
showed s~gnlficantly lesser RPD Under MSD, ICGV 8601 I recorded the hlghest RPD (3 533) and 
was slgn~ficantly greater than the genotypes R 8808, J L  24, K 134, D39d, ICGV 921 18, 93261 and 
86635 RPD was the least In lCGV 86635 (1 667) and R 8808 ( 1  730) Under ESD, lCGV 86031 
malntalned ~ t s  h~ghest RPD (3 501) and seven genotypes JL 24, R 8808, S 206, D 39d, ICGV 
86635, 93261 and 921 18 recorded s~gnrficantly lesser rate and the last belng the least (2 230) 
TABLE 19: Mean rate of pod development (g/m2/dry) in 20 
groundnut genotypes studied under 3 drought 
regimes, ICRISAT Center, 1999-2000. 
----------------------------------------------------------- 
Genotype NO drought Mld-season End-season Morn 
drought drought 
........................................................... 
JL 24 4.397 2.223 2.413 3.011 
TMV 2 4.107 2.767 3.180 3.351 
KRG 1 3.500 2.503 2.783 2.929 
R 8808 5.220 1.730 2.610 3.187 
S 206 4.017 2.947 2.570 3.178 
R 9251 3.707 2.473 2.733 2.971 
R 9214 5.803 2.603 3.493 3.967 
TAG 24 4.617 2.853 3.360 3 . 61'0 
R 9227 5.240 2.620 3.360 3.740 
K 134 3.723 2.380 2.907 3.003 
D 39d 3.337 2.117 2.673 2.709 
ICGV 92118 3.880 2.163 2.230 2.758 
ICGV 86031 5.660 3.533 3.807 4.333 
ICGV 86635 4.363 1.667 2.240 2.757 
ICGV 92113 3.517 3 037 2.253 2.936 
ICGV 92120 3.453 2.640 2.710 2.934 
ICGV 93260 4.273 3.080 2.707 3.353 
ICGV 93261 4.353 2.380 2.353 3.029 
ICGV 93269 4.143 2.600 2.913 3.219 
ICGV 93277 4.200 3.243 2.737 3.393 
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Mean 4.275 2.578 2.802 3.218 
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
______________-____-- -_-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEmi LSD (0.05P) C V ( % )  
___________________---------------------------------------  
Drought treatment ( T )  0.1446 0.5676 7 . 8  
Genotype (GI 0.2049 0.5867 11.0 
G X T  0.4117 1.1559 22.4 
G at the same level of T  0.3965 1 .I110 
T at the same level of G 0.4302 1.2123 
___________________-----------------------------------------  
4.4.9 Rate of pod addition (RPA) 
Significant reduction was noticed only under MSD (0 0094) (Table 20) Under normal 
condition, the rate of pod addition was the highest in T.4G 24 (0  0 126) and the least in ICGV 92 120 
(0 0077). Except for R 9251, R 8808. D 39d. and TMV 2, the rest had significantly lower RPA than 
TAG 24. Under MSD, TAG 24 (0 0124) and TMV 2 (0 0 124) recorded the highest RPA and the rest 
of the genotypes recorded significantly lower RPA than these cultivars RPA was the least in ICGV 
92118 (0.0065). Under ESD, TAG 24 (0 0121) again recorded the highest RPA and ICGV 
921 13(0.0074) the least All genotypes recorded sign~ficantly lower RPA than TAG 24 except for 
JL 24, TMV 2, S 206, R 925 1 
4.4.1 Rate of kernel development (RKD) 
Mean RKD was slyn~ficantly reduced dnder both the stress conditions and this 
reduction more under MSD (1 585) (Table 21) RKD was the highest in R 9214 (4 377) and the 
lowest in ICGV 92120 (2 073) under normal condition R 9214 did not differ significantly from R 
8808, R 9227, and ICGV 8603 1 Under MSD, ICGV 93277 (1 963) showed the highest RKD and it 
was significantly greater than R 8808 and ICGV 86635 The latter was being the lowest (0.837) But 
under ESD, highest RKD was recorded by ICGV 8603I(2 287) ICGV 86635 and ICGV 921 I8 
recorded significantly lesser RKD and the former being the lowest (1 273) 
4.4.11 Rate of maturity (RMT) 
Mean RMT was significantly reduced under both the MSD and ESD. The former being 
the lowest (0.7085) (Table 22) Under normal condition, it was highest in R 8808 (1.0333) followed 
TABLE 20:  Mean r a t e  o f  pod a d d i t i o n  (No./m2/dry) i n  20  
groundnut genotypes s t u d i e d  undor 3 drought 
regimes, ICRISAT Center ,  1999-2000. 
No drought Mld-season End-season Mean 
drought drought 
......................................................... 
J L  24 0.0109 0.0097 0.0107 0.0104 
T M V 2  0.5119 0.0124 0.0114 0.0119 
KRG 1 0.0102 0.0103 0.0102 0.0102 
R 8808 0.0113 0.0108 0.0100 0.0107 
S 206 0.0102 0.0096 0.0110 0.0103 
R 9251 0.0116 0.0100 0.0114 0.0110 
R 9214 0.0094 0.0092 0.0101 0.0095 
TAG 24 0.0126 0.0124 0.0121 0.0124 
R 9227 0.0095 0.0095 0.0089 0.0093 
K 134 0.0099 0.0100 0.0099 0.0099 
D 39d 0.0116 0.0103 0.0106 0.0108 
ICGV 92118 0.0075 0.0065 0.0087 0.0076 
ICGV 86031 0.0088 0.0086 0.0083 0.0086 
ICGV 86635 0.0086 0.0080 0.0087 0.0084 
ICGV 92113 0.0085 0.0089 0.0074 0.0083 
ICGV 92120 0.0077 0.0086 0.0084 0.0082 
ICGV 93260 0.0093 0.0091 0.0088 0.0091 
ICGV 93261 0.0101 0.0086 0.0090 0.0092 
ICGV 93269 0.0088 0.0081 0.0077 0.0082 
ICGV 93277 0.0109 0.0076 0.0100 0.0095 
------------------------------------------------------------ 
Mean 0.010 0.0094 0.0097 0.0097 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmi LSD(O.OSP) C V ( % )  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment (T) 0.00009 0.00037 1.7 
Genotype (G) 0.00027 0.00078 4.9 
G X T 0.00051 0.00142 9.4 
G a t  the same level of T 0.00051 0.00143 
T at the same l e v e l  of G 0.00052 0.00147 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TABLE 21: Mean r a t e  o f  kernel development (g/n2/&y) i n  
20 groundnut g e n o t m s  s t u d i e d  under 3 
drought regimes, ICRISAT Center ,  1999-2000. 
........................................................... 
Genotype No Mad-season End-season M - I ~  
drought drought 
........................................................... 
JL 2 4  3.0'17 1 . 3 6 3  1 . 4 6 3  1 . 9 6 8  
TMV2 2 . 7 0 3  1 . 8 8 3  2 . 0 2 0  2 . 2 0 2  
m G  1  2 . 3 8 3  1 . 7 1 0  1 . 7 5 0  1 . 9 4 8  
R 8 8 0 8  4 . 0 2 0  1 . 0 1 3  1 . 5 1 3  2 . 1 8 2  
S 2 0 6  3 . 0 2 3  1 . 8 7 3  1 . 4 2 7  2 . 1 0 8  
R 9 2 5 1  2 . 5 8 3  1 . 6 3 3  1 . 7 7 0  1 . 9 9 6  
R 9214  4 . 3 7 7  1 . 5 9 3  2 . 1 6 7  2 . 7 1 2  
TAG 2 4  3 . 2 9 3  1 . 9 0 7  2 . 1 6 0  2 . 4 5 3  
R 9227  3 . 6 1 0  1 . 5 7 0  2 . 1 9 0  2 . 4 5 7 '  
K 1 3 4  2 . 4 3 7  1 . 5 9 7  1 . 7 9 7  1 . 9 4 3  
D 3 9 d  2 . 5 4 0  1 . 4 4 7  1 . 7 7 0  1  919  
ICGV 92118 2 . 3 9 0  1 . 1 3 0  1 . 0 7 7  1 . 5 3 2  
ICGV 8 6 0 3 1  3 . 7 3 0  1 . 8 5 3  2 . 2 8 7  2 . 6 2 3  
ICGV 86635  2 . 7 6 0  0 . 8 3 7  1 . 2 7 3  1 . 6 2 3  
ICGV 92113  2 . 2 8 3  1 . 8 4 3  1 . 4 5 7  1 . 8 6 1  
ICGV 92120 2 . 0 7 3  1 . 3 ' 1 3  1 . 6 5 7  1 . 6 8 1  
ICGV 93260  2 . 9 3 0  1 . 9 2 0  1 . 7 6 0  2 . 2 0 3  
ICGV 93261  3 . 0 6 0  1 . 5 5 0  1 . 5 8 0  2 . 0 6 3  
ICGV 93269  2 . 8 9 0  1  703  1 . 9 9 3  2 . 1 9 6  
ICGV 93277 3 . 0 6 7  1 . 9 6 3  1 . 6 3 7  2 . 2 2 2  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Mean 2 . 9 6 1  1 . 5 8 5  1 . 7 3 7  2 . 0 9 5  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmi LSD(0.  O5P) CV(0) 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment (T) 0 . 0 9 7 3  0 . 3 8 2 1  8 . 0  
Genotype (G) 0 . 1 6 0 0  0 . 4 5 8 1  1 3 . 2  
G X T 0 . 1 3 5 8  0 . 8 8 5 6  2 6 . 8  
G a t  the same l e v e l  of T 0 . 3 0 9 0  0 . 8 6 6 0  
T a t  the same l e v e l  of G 0 . 3 3 0 3  0 . 9 2 9 9  
___________________----------------------------------------- 
TABLE 2 2 :  Mean rate of  m a t u r i t y  (g/m'/&y) of 2 0  
g r o u n d n u t  g e n o t y p e s  a t u d i e d  u n d e r  3 d r o u g h t  
regimes, ICRISAT C e n t e r ,  1 9 9 9 - 2 0 0 0 .  
Genotype No d r o u g h t  Mld-season End-season Mean 
d r o u g h t  d r o u g h t  
........................................................... 
JL 24 0.8967 0 .6767  0 .7800  0 . 7 8 4 4  
TMV2 0 .9333  0 .  8800 0 . 9 0 3 3  0 . 9 0 5 6  
KRG 1 0 .8733  0.7867 0 . 8 1 6 7  0 . 8 2 5 6  
R 8808 1 . 0 3 3 3  0 .5567  0 . 7 9 6 7  0 . 7 9 5 6  
S 206 0.7200 0.7200 0 . 7 3 0 0  0 . 7 2 3 3  
R 9251 0 .8933  0 .7600  0 . 8 1 6 7  0 . 8 2 3 3  
R 9214 0.9433 0.6700 0 . 7 2 6 7  0 . 7 8 0 0  
TAG 24 1 . 0 1 3 3  0 . 9 4 0 0  0 . 9 2 3 3  0 . 9 5 8 9  
R  9227 0.8500 0 . 6 6 3 3  0 . 7 7 3 3  0 . 7 6 2 2  
K 134 0 .8467  0 . 7 5 3 3  0 . 7 8 6 7  0 . 7 9 5 6  
D 39d 0 . 9 8 3 3  0 . 7 9 3 3  0 . 8 6 6 7  0 . 8 8 1 1  
ICGV 92118 0.7100 0 . 5 9 0 0  0 . 5 6 0 0  0 . 6 2 0 0  
ICGV 86035 0 .7533  0 . 5 8 0 0  0 . 6 9 0 0  0 . 6 7 4 4  
ICGV 86635 0.7200 0.5867 0 . 6 6 3 3  0 . 6 5 6 7  
ICGV 92113 0  7400 0 . 6 7 3 3  0 . 7 4 0 0  0 . 7 1 7 8  
ICGV 92120 0 .6867  0 . 5 5 0 0  0 . 7 0 6 7  0 . 6 4 7 8  
ICGV 93260 0.8000 0 . 7 1 3 3  0 . 7 5 0 0  0 . 7 5 4 4  
ICGV 93261 0.8067 0 .7300  0 . 7 8 0 0  0 . 7 7 2 2  
ICGV 93269 0.8067 0 . 7 2 6 7  0 . 7 8 3 3  0 . 7 7 2 2  
ICGV 93277 0.9167 0 .8200  0 . 8 1 0 0  0 . 8 4 8 9  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Mean 0 .8463  0 . 7 0 8 5  0 . 7 7 0 2  0 . 7 7 5  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEmi LSD(O.05P) C V ( % )  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought  t r e a t m e n t  (T I  0 .00964  0.03784 2 . 2  
Genotype ( G )  0.03327 0 .09525  7 . 4  
G X T  0 .06063  0.16982 1 4 . 2  
G  a t  t h e  same l e v e l  of T 0 .06152 0 .17236  
T  a t  t h e  same l e v e l  of G 0 .06252 0 .17599  
______________-___--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
JY TAG 24 (1 0133) and the least In ICGV 92120 (0 6867) K 134. R 9227, S 206. and all ICGV 
lnes except ICGV 93277 recorded slgnlficantly lower RMT Under MSD. TAG 24 (0 9400) 
.ecorded the highest RKD and the least was recorded by lCGV 92120 (0 5200) Except for TMV 2. 
KRG 1, D 39d, and ICGV 93277, all other genotypes recorded slgn~ficantly lower RMT than TAG 
24 Under ESD, TAG 24 (0 9233) agaln recorded the h~phest RhlT and elght genotypes namely. 
ICGVs 921 18, 8603 1 ,  86635. 92 1 18, 93260. 92 120 S 206. and R 92 14 recorded slgn~ficlintly lower 
RMT, the first belng the lowest (0 5600) 
4.4.12 Harvest  index (HI)  
Mean HI reduced slgnlficantly under both MSD and ESD and more under ESD (45 78) 
Both the stress cond~t~ons d ~ d  not d~ffer from each other (Table 21) Under normal cond~t~on,  R 
9251(66 81) recorded the h~ghert HI and d ~ d  not dlffer s~gn~ficantlv from R 8808 ICGV 93261 and 
ICGV 93269 whereas TMC 2 recorded the lowest HI (40 16) Under MSD TAG 24 (60 79) 
exhlb~ted the h~ghest HI and JL  24 (24 97) the lowe5t But the genotypes, namely KRG I .  R 8808. 
S 206, R 9214, and lCGVs 921 18 93260 and 93261 d ~ d  not d~ffer s~gnlficantly from TAG 24 
Under ESD R 925 1 (70 55) agaln recorded the hrghest HI and R 9227 ( 3  1 64) the lowest Rest of 
the genotypes expressed s~gnlficantlq lower HI than R 9251 
Genotypes namely, R 925 1 .  TAG 24 and S 206 faired well under all the three drought 
situations and ICGV 8603 1 under ESD 
4.4.13. Number  of mature  pods per  plant (NMP) 
Both MSD and ESD recorded significantly lower NMP than that of under normal 
condition, the MSD being the lowest (4 977) and did not differ from ESD (Table 24). Under normal 
TABLE 23: Mean harves t  index ( % )  i n  20 groundnut 
genotypes s tud led  under 3 drought regimes ,  
ICRISAT Center,  1999-2000. 
------------------------------------------------------ 
-notype No drought Mid-season End-season Mean 
drought drought 
------------------------------------------------------ 
JL 24 44.57 24.97 41.68 37.07 
TMV 2 40.36 47.49 36.01 41.29 
KRG 1 50.52 55.28 43.50 49.77 
R 8808 59.31 52.02 45.18 52.17 
S 206 53.14 51.19 58.34 54.22 
R 9251 66.81 60.40 70.55 65.92 
R 9214 49.12 58.88 46.07 51.36 
TAG 24 50.85 60.79 50.36 54.00 
R 9227 51.68 44.58 31.64 42.64 
K 134 47.85 44.20 39.55 43.87 
D 39d 55.41 53.96 44.60 51.32 
ICGV 93118 43.77 34.02 32.80 36.86 
ICGV 86031 52.82 37.30 50.12 46.74 
ICGV 86635 43.71 35.83 36.50 38.68 
ICGV 92113 49.25 44.82 60.93 51.67 
ICGV 92120 49.77 36.89 39.67 42.11 
ICGV 93260 65.17 51.73 46.92 54.61 
ICGV 93261 59.37 54.81 48.47 54.22 
ICGV 93269 56.66 48.07 49.07 51.27 
ICGV 93277 50.10 46.75 43.55 46.80 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 52.01 47.20 45.78 48.33 
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEmt LSD (0. OSP) C V ( % )  
___________________--_-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
~ = o u g h t  treatment (2) 0.01053 0.04133 3.8 
Genotype ( G )  0.02309 0.06609 8.3 
G X T  0.03944 0.11051 13.8 
G at the same level of T 0.03897 0.10918 
T at the same level of G 0.03893 0.10958 
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
TABLE 2 4 :  Mean number o f  m a t u r e  pods per p l a n t  a t  
h a r v e s t  of 2 0  g r o u n d n u t  g e n o t y p e s  studied 
under 3 d r o u g h t  r e g i m e s ,  ICRISAT C e n t e r ,  
1 9 9 9 - 2 0 0 0 .  
---------------------------------------------------------- 
Genotype No d r o u g h t  M I ~ - s e a s o n  End- season  Mean 
d r o u g h t  d r o u g h t  
.......................................................... 
JL 2 4  1 0 . 1 3 3  3 .867  6 . 0 6 7  6 . 6 8 9  
TMV2 9 . 4 6 7  5 . 0 6 7  7 . 3 3 3  7 . 2 8 9  
KRG 1 1 3 . 6 0 0  6 . 9 3 3  6 . 4 0 0  8 . 9 7 8  
R 8 8 0 8  4 . 2 0 0  5 . 6 6 7  6 . 2 6 7  5 . 3 7 8  
S 2 0 6  1 6 . 7 3 3  6 . 6 0 0  6 . 4 6 7  9 . 9 3 3  
R 9 2 5 1  1 0 . 5 3 3  6 . 0 0 0  1 0 . 0 6 7  8 . 8 6 7  
R 9214 9 . 3 3 3  4 . 6 6 7  6 . 8 6 7  6 . 9 5 6  
TAG 24  8 . 0 6 7  7 . 4 6 7  9 . 6 6 7  8 . 4 0 0  
R 9227  6 . 0 6 7  5 . 8 6 7  7 . 2 0 0  6 . 3 7 8  
K 1 3 4  1 1 . 2 0 0  1 0 . 0 0 0  5 . 8 0 0  9 . 0 0 0  
D 3 9 d  1 2 . 1 3 3  4 . 9 3 3  4 . 6 6 7  7 . 2 4 4  
ICGV 92118 5 . 0 6 7  1 . 6 6 7  2 . 9 3 3  3 . 2 2 2  
ICGV 86031  8 . 5 3 3  3 . 9 3 3  3 . 6 6 7  5 . 3 7 8  
ICGV 86635  7 . 2 6 7  1 . 8 0 0  3 . 0 6 7  4 . 0 4 4  
ICGV 92113 7 . 4 0 0  3 . 4 0 0  6 . 5 3 3  5 . 7 7 8  
ICGV 92120 8 . 4 6 7  3 . 0 0 0  7 . 0 6 7  6 . 1 7 8  
ICGV 93160 1 1 . 0 6 7  3 . 6 0 0  5 . 6 6 7  6 . 7 7 8  
ICGV 93161 1 1 . 2 6 7  6 . 0 6 7  7 . 4 0 0  8 . 2 4 4  
ICGV 93269 8 . 6 6 7  4 . 6 0 0  5 . 5 3 3  6 . 2 6 7  
ICGV 93277 7 . 4 6 7  4 . 4 0 0  5 . 9 3 3  5 . 9 3 3  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 9 . 3 3 3  4 . 9 7 7  6 . 2 3 0  6 . 8 4 7  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEm+ LSD(O.05P) CV(%)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D r o u g h t  t r e a t m e n t  (T) 0 . 5 4 0  2 . 1 2 2  1 3 . 7  
G e n o t y p e  (GI 0 . 7 2 3  2 . 0 7 1  1 8 . 3  
G X T 1 . 6 8 2  4 . 7 2 0  4 5 . 7  
G a t  t h e  same l e v e l  o f  T 1 . 6 4 3  4 . 6 0 7  
T a t  t h e  same l e v e l  o f  G  1 . 8 4 2  5 . 1 8 6  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
condition, S 206 (16.733) recorded the highest NMP and the rest of the genotypes recorded 
significantly lower NMP. R 8808 (4 200) recorded the lowest NMP Under MSD, K 134 (10 00) 
recorded the highest NMP and ICGV 92 1 18 (I 667) the lowest The genotypes viz . JL 24. TMV 2. 
K 9214, D 39d and all ICGV lines except for ICGV 93261 recorded s~gnificantly lower NMP than 
K 134. Under ESD, R 9251 (10 067) recorded the h~ghest NMP and was s~gnificantly greater than 
ICGV 921 18, ICGV 86031, 1CGV 86635 and D 39d The first genotype recorded the lowest NMP 
(2.933). 
4.4.14 N u m b e r  of immature pods per plant (NIMP) 
The three drought treatments did not d~ffer s~gnificantly from each other for this trait 
(Table 25) ICGV 93277 (27 60) recorded the highest NlMP under normal condition and the rest of 
the genotypes recorded significantly lower NlMP than ICGV 93277 Among these, K 134 (I l 00) 
recorded the least NIMP Under MSD, the highest NIMP was recorded by ICGV 8603 I (22 13) and 
SIX genotypes JL 24, KRG I, R 92.51, R 9227. K 134. D 39d recorded significantly lower NIMP 
The last was being the lowest (10 53) Under ESD, ICGV 921 18 maintained the highest NIMP 
(25.47) and ten genotypes JL 24. KRG 1.  TAG 24, R 9227. D39d, and lCGVs 86635, 921 13, 
93260. 93261, and 93269 recorded s~gnificantly lower NlMP ICGV 93269 (8 53) recorded the 
lowest. 
4.4.15 Pod yield 
In MSD and ESD, pod yield reduced significantly from normal condition and both the 
suess conditions did not differ from each other Reduction in yield was the highest under ESD 
TABLE 25:  Mean number of immature pods p e r  p l a n t  a t  h a r v e s t  
i n  20  groundnut genotypes  s t u d i e d  under 3 drought  
reg imes ,  ICRISAT Center ,  1999-2000. 
----------------------------------------------------------- 
Genotype No drought Mld-season End-srason Mean 
drought drought 
........................................................... 
JL 24 13.67 14.40 13.60 13.89 
TMV 2 23.67 20.53 20.67 21.62 
KRG 1 15.93 13.07 16.33 15.11 
R 8808 22.40 16.20 18.40 19.00 
S 206 11.13 18.07 22.27 17.16 
R 9251 13.27 12.67 22.93 16.29 
R 9214 19.00 16.33 18.40 17.91 
TAG 24 16.13 16.33 16.67 16.38 
R 9227 17.80 11.13 16.07 15.bo 
K 134 11.00 13.20 18.13 14.11 
ICGV 92118 23.67 15.47 25.47 21.53 
D 39d 11.13 10.53 10.13 10.60 
ICGV 86031 13.13 22.13 21.67 18.98 
ICGV 86635 11.33 12.27 14.27 12.62 
ICGV 92113 13.27 18.27 11.13 14.22 
ICGV 92120 15.00 19.87 20.40 18.42 
ICGV 93260 15.73 21.73 12.80 16.76 
ICGV 93261 18.67 17.60 11.60 15.96 
ICGV 93269 11.67 16.73 8.33 12.24 
ICGV 93277 27.60 14.93 19.53 20.69 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 16.26 16.07 16.94 16.42 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEm+ LSD(0.05P) C V ( & )  
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment (T) 0.981 3.852 10.6 
Genotype (G) 1.571 4.496 16.3 
G X T 2.795 7.849 28.1 
G a t  the same l e v e l  of T 2.685 7.521 
T e t t h e s a m e l e v e l o f G  2.778 7.833 
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(443.6) (Table 26). Overall lCGV 8603 1 recorded the highest pod yield (823 1) and JL 24 the 
lowest (434.2). All the genotypes yielded significantly lower than ICGV 8603 1 
Among all the genotypes, ICGV 8603 1 registered h~gh yield I e 1132 9, 713 4, and 
622 9 dplot  under normal. MSD and ESD respectively Under normal condition. R 9214 (1080 4) 
did not differ significantly from ICGV 8603 I and the rest of the genotypes recorded significantly 
lower yield. Among these, R 9251(54P 3) yielded the lowest But under MSD. R 9214 (675 2) 
again and ICGV 93260, S 206, KRG 1. lCGV 93261. 93269. ar~d 93277 did not differ significantly 
from ICGV 86031. The rest were significantly poor y~elders Under ESD also. R 9214. lCGV 
93261, 93269 and 93277 malntalned high yield. and R 8808. ThlV 2. lCGV 92120 were statistically 
at par with ICGV 8603 1 
Across the treatments. the genotypes llkr lCGV 86031. R 9214. 93260. 93261. 93269. 
93277 and R 8808 performed better under three cond~tions 
4.4.16 Shelling Percentage 
Mean shelling percentage was s~gn~ficantly redu~ed under both the MSD and ESD The 
former belng the lowest (64 85) (Table 27) Under normal condlt~on, R 9251 (74 92) recorded the 
h~ghest shelling percentage JL 24. R 9214, R 9227, lCGV 921 18. 86635. 92120, and 93277 
recorded slgn~ficantly lower shellrng percentage than R 9251 Under MSD, D 39d (73 00) had the 
illghest shelling percentage and ICGV 86031(52 93) the lowest Genotypes JL 24, R 9214, R 9227, 
TMV 2, TAG 24 and all lCGV hnes were slgnlficantly Inferlor to D 39d for thls triut But under 
ESD, genotype K 134 (74 06) recorded hlgh shell~ng percentage S 206 (73 51) and KRG 1 (73 37) 
were statlst~cally at par wth  K 134 Genotypes R 9214, R 9227, T,\G 24 and some ICGV llnes 
TABLE 26: Mean pod y i e l d  per n e t  p l o t  (g) rn 2 0  groundnut 
genotypes s tudied  under 3 drought regimes,  
ICRISAT Center, 1999-2000. 
.......................................................... 
Genotype No drought Mid-season End-season M-an 
drought drought 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JL 24 590.9 274.4 437.3 434.2 
W 2  730.5 345.8 487.5 521.3 
KRG 1 684.5 560.0 402.1 570.2 
R 8808 898.6 542.5 507.3 649.5 
S 206 645.4 571.4 358.5 525.1 
R 9251 548.3 437.3 430.1 471.9 
R 9214 896.3 675.2 487.7 686.4 
TAG 24 665.3 420.3 453.5 515.7 
R 9227 1080.4 632.3 389.9 700.9 
K 134 620.9 473.0 376.6 490.. 2 
D 39d 614.5 501.6 343.0 486.4 
ICGV 92118 955.1 535.3 352.5 614.3 
ICGV 86031 1132.9 713.4 622. 9 823.1 
ICGV 86635 761.8 510.8 327.8 533.5 
ICGV 92113 652.3 525.3 382.2 520.0 
ICGV 92120 781.7 524.5 523 2 609.8 
ICGV 93260 938.0 637.0 450.8 675.3 
ICGV 93261 791.4 564.7 489.8 615.3 
ICGV 93269 787.1 505.0 492.5 621.5 
ICGV 93277 739.3 574.6 477.1 597.0 
---------------------------------------------------------- 
Mean 775.8 531.0 443.6 583.5 
----------------------------------------------------------  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SEmt LSD (0.05P) C V ( $ )  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought treatment (TI 22.33 87.68 6.6 
Genotype (G) 39.38 112.74 11.7 
G X T  63.08 117.21 16.6 
G at the same level of T 60.31 169.03 
T at the same level of G 58.92 166.30 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
TABLE 2 7 :  Mean s h e l l i n g  percentage i n  2 0  groundnut 
genotypes s tudied under 3 drought regimrs,  
ICRISAT Center, 1 9 9 9 - 2 0 0 0 .  
Genotype No drought Mld-season End-season Hean 
drought drought 
JL 24  7 0 . 6 0  6 3 . 8 1  7 1 . 7 9  6 8 . 7 3  
TMV2 7 2 . 4 3  6 7 . 8 5  7 1 . 2 8  7 0 . 5 2  
KRG 1  7 4 . 4 8  6 9 . 4 9  7 3 . 3 7  7 2 . 4 5  
R 8808 7 0 . 8 8  6 9 . 7 1  7 2 . 2 0  7 0 . 9 3  
S 206  73 .32  7 0 . 0 4  7 3 . 5 1  7 2 . 2 9  
R 9251 7 4 . 9 2  7 2 . 2 6  6 9 . 9 8  7 2 . 3 9  
R 9214 6 8 . 8 8  6 6 . 9 7  6 6 . 6 6  6 7 . 5 0  
TAG 24 7 2 . 0 4  6 7 . 0 3  6 8 . 5 8  6 9 . 2 2  
R 9227 6 8 . 6 6  6 4 . 2 5  6 4 . 1 3  6 5 . 6 8  
K 134 7 2 . 5 6  6 8 . 3 8  7 4 . 0 6  7 1 . 6 7  
D 39d 73 .18  7 3 . 0 0  7 2 . 8 0  7 3 . 0 0  
ICGV 92118 66 .31  5 8 . 3 0  6 1 . 7 9  6 2 . 1 3  
ICGV 86031 7 2 . 1 0  5 2 . 9 3  6 7 . 0 5  6 4 . 0 3  
ICGV 86635 66 .12  5 4 . 9 3  6 1 . 1 1  6 0 . 7 2  
ICGV 92113 6 9 . 7 1  6 3 . 3 0  6 9 . 5 3  6 7 . 5 1  
ICGV 92120 64 .30  5 3 . 3 6  6 1 . 5 2  5 9 . 7 2  
ICGV 93260 72 .14  6 7 . 2 5  6 9 . 8 2  6 9 . 7 4  
ICGV 93261 7 1 . 9 2  6 6 . 5 9  7 0 . 1 2  6 9 . 5 4  
ICGV 93269 7 2 . 7 1  6 6 . 4 3  7 1 . 5 4  7 0 . 2 3  
ICGV 93277 6 6 . 4 9  6 1 . 2 1  6 4 . 0 3  6 3 . 9 1  
......................................................... 
Mean 7 0 . 6 9  6 4 . 8 5  6 8 . 7 4  6 8 . 1 0  
......................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SErmt LSD ( 0 .  OSP) CV($) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought treatment (T) 0 . 2 7 6  1 . 0 8 4  0 . 7  
Genotype (GI 0 . 8 4 5  2 . 4 1 9  2 . 1  
G X T  1 . 4 4 6  4 . 0 5 1  3 . 7  
G at the same level of T  1 . 4 5 7  4 . 0 8 1  
T a t  the same level of G 1 . 4 4 3  4 . 0 6 2  
.......................................................... 
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which recorded lower values under normal and MSD, also recorded significantly lower values D 
39d recorded almost similar shelling percentage under the three drought conditions JL 24. TMV 2. 
KRG 1, R 8808, S 206, K 134, and ICGVs 93261. 93269, and 93277 ma~ntained the~r shelling 
percentage under ESD. and R 925 I .  and S 206 under MSD 
4.4.17 Hundred kernel weight 
All the three drought treatments differed significantly from each other for t h ~ s  trait and 
it was the lowest in MSD (30 13) (Table 28) ICG\' 93269 recorded the highest 100 kernel weight 
(43 38) and TMV 2 the lowest (26 92) Except for ICGV 8603 I .  the rest of the genotypes recorded 
significantly lower weight than ICGV 93269, but KRG I ,  S 206. and K 134 did not differ 
significantly from TMV 2 
Under normal condition. hundred kernel weight observed was the highest in ICGV 
93269 (51.40) and the least in TMV 2 (29 29) followed by KRG 1 (29 68) All genotypes recorded 
significantly lower kernel we~ght than ICGV 93269 and 8603 1 Under MSD ICGV 93269 (36 37) 
recorded the highest kernel weight and S 206 (24 79) followed by TMV 2 (24 95) recorded the 
lowest lCGV 93269 did not differ significantly from R 9214. TAG 24. R 9227. D 39d. ICGV 
921 13 and the rest of the genotypes recorded s~ynificantly lower kernel weight Under ESD. ICGV 
86031 (49 28) recorded the highest hundred kernel weight All genotypes recorded significantly 
lower weight than lCGV 8603 1 
4.4.17 Sound mature kernel percentage (SMK percentage) 
Mean value was significantly reduced only under ESD (67 73) (Table 29). Under 
normal condition, R 8808 (86 67) had the highest SMK percentage and five genotypes KRG 1, R 
TABLE 28: Mean 1 0 0  seed weight(g) in 2 0  groundnut 
genotypes studied under 3 drought rrgi=-r 
ICRISAT Center, 1 9 9 9 - 2 0 0 0 .  
------------______ 
----------------------------------------- 
Genotype No drought  Mid-season ~ n d - s e a s o n  Mern 
drought  drought  
----------------------------------------------------------- 
JL 24 3 7 . 3 8  3 0 . 2 2  3 5 . 5 3  3 4 . 3 8  
TMV 2  2 9 . 2 9  2 4 . 9 5  2 6 . 5 1  2 6 . 9 2  
KRG 1  2 9 . 6 8  3 0 . 2 5  2 6 . 7 2  2 8 . 8 9  
R 8808 4 0 . 6 3  3 1 . 7 3  3 5 . 2 4  3 5 . 8 7  
S 206  3 0 . 8 9  2 4 . 7 9  2 6 . 1 6  2 7 . 2 8  
R 9251 3 2 . 4 3  2 9 . 8 2  2 8 . 1 4  3 0 . 1 3  
R 9214 3 7 . 1 9  3 4 . 2 5  3 3 . 6 6  3 5 . 0 3  
TAG 24  3 8 . 9 3  3 3 . 0 8  3 6 . 3 4  3 6 . 1 2  
R 9227 3 8 . 4 2  3 3 . 9 6  3 2 . 0 0  3 4 . 7 9  
K 134 3 3 . 8 0  2 6 . 6 8  2 6 . 0 5  2 8 . 8 4  
D 396  3 4 . 6 4  3 2 . 2 5  2 6 . 9 2  3 1 . 2 7  
ICGV 92118 3 5 . 4 9  2 9 . 5 0  3 1 . 8 3  32 27 
ICGV 86031 4 9 . 6 3  2 9 . 1 8  4 9 . 2 8  4 2 . 7 0  
ICGV 86635 3 7 . 0 5  3 1 . 6 8  3 3 . 4 8  3 4 . 0 7  
ICGV 92113 4 5 . 2 4  3 2 . 5 0  3 8 . 4 4  3 8 . 7 3  
ICGV 92120 3 3 . 7 8  2 8 . 0 3  3 1 . 2 9  31 - 0 3  
ICGV 93260 3 2 . 7 7  2 6 . 2 7  3 0 . 2 0  2 9 . 7 5  
ICGV 93261 3 3 . 4 7  27 05  2 9 . 3 9  2 9 . 9 7  
ICGV 93269 5 1 . 4 0  3 6 . 6 7  4 2 . 0 7  4 3 . 3 8  
ICGV 93277 3 3 . 2 2  2 9 . 6 3  2 7 . 4 2  3 0 . 0 9  
------------------------------------------------------------ 
Mean 3 6 . 7 7  3 0 . 1 3  3 2 . 3 3  3 3 . 0 7  
_____________--___-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
S Em* LSD(O.05P) C V ( % )  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Drought t rea tment  (T) 0 . 2 0 6  0 . 8 0 0  1 . 1  
Genotype (G) 0 . 8 9 0  2 . 5 4 8  4 . 7  
G X T  1 . 7 0 4  4 . 7 7 3  9 . 6  
G a t  t h e  same l e v e l  of  T 1 . 7 4 0  4 . 8 7 7  
T at t h e  same l e v e l  of  G 1 . 7 9 7  5 . 0 6 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TABLE 29 :  Mean sound mature kerne l  percentage  i n  20 
groundnut genotypes  s t u d i e d  under 3 drought  
regimes ,  ICRISAT Center ,  1999-2000. 
-------------------------------------------------------- 
Genotype N o  drought MA~-season End-season Mean 
drought drought 
........................................................ 
JL 24 81.67 74.67 74.33 76.89 
T M V 2  76.67 74.33 62.67 71.22 
KRG 1 73.33 73.33 68.67 71.78 
R 8808 86.67 80.00 72.67 79.78 
S 206 77.33 75.67 71.33 74.78 
R 9251 72.67 73.67 61.67 69.33 
R 9214 76.00 81.33 73.33 76.89 
TAG 24 74.67 68.67 71.33 71.56 
R 9227 74.33 72.33 55.33 67.33 
K 134 85.67 73.33 64.33 74.44 
D 39d 78.67 77.67 70.00 75.44 
ICGV 92118 76.00 69.33 51.67 65.67 
ICGV 86031 78.33 68.67 79.67 75.56 
ICGV 86635 77.67 65.33 65.33 69.44 
ICGV 92113 80.67 71.00 70.33 74.00 
ICGV 92120 84.00 74.33 72.33 76.89 
ICGV 93260 76.33 72.67 70.67 73.22 
ICGV 93261 80.00 69. 67 59.33 69.67 
ICGV 93269 86.00 71. 6'7 70.67 76.11 
ICGV 93277 69.00 65.00 69.00 67.67 
---------------------------------------------------------- 
Mean 78.28 72.63 67.73 72.88 
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEm ! LSD(0.05P) CV(0) 
_ _ _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
~ r o u g h t  treatment ( T )  1.911 7.505 4.5 
Genotype ( G )  2.221 6.358 5.3 
G X T  4.265 12.052 9.4 
G a t  the same l e v e l  of  T 3.914 10.965 
T a t  the same l e v e l  of G 4.296 12.177 
___________________-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
. 77 
9251, TAG 24. R 9227, ICGV 93277 recorded significantly lower SMKO/~ than R 8808. The last 
being the lowest (69 00). Under MSD. R 92 14 (8 1 33) recorded the hrghest SMK percentage and 
lCGV 93277 (65 00) followed by ICGL' 86635 (65 33) the least TAG 24, and ICGVs 921 18, 
86031, 86635, 93261, and 93277 recorded significantly lower S M K 0 ~ ~  than ICGV 93277 Under 
ESD, SMK percentage observed was the highest in ICGV 86031 (79  67) and it was significantly 
greater than the eight genotypes. ThIV 2. KRG I .  R 9251. R 9227. K 134. 1CGVs 921 18. 86635. 
and 9326 1 
4.4.20 Oil content 
Oil content was significantly reduced only under ESD (40 45) (Table 30) Under normal 
condition, oil content estimated was the highest In D 39d (48 80) and I! did not dlffer significantly 
from ICGV 8603 1,  ICGV 921 13 and ICGV 91269 But ICGV 92 1 18 (39 30) and R 925 l(39.92) 
recorded the lowest Under MSD, D 39d (47 22) nmntained the h~ghest oil content and R 
9251(40.53) was the lowest D 39d dld not d~ffer significantly from genotypes viz . JL 24. TAG 24, 
S 206, R 9227, ICGV 86031, 93269, and 92120 Under ESD, ICGV 86031 (45 20) and D 39d 
(45 11) had the higher oil percentage and they did not differ significantly from lCGVs 921 13, 
92120, and 93269, ICGV 86635 (36 60) exhib~ted the lowest oil percentage 
TABLE 30: Mean o i l  c o n t e n t ( % )  i n  2 0  groundnut ganotyprm 
s t u d i e d  under 3 drought reglmes ,  ICRISAT 
Center ,  1999-2000. 
Genotype No drought Mad-season End-season Mean 
drought drought 
........................................................... 
JL 24 43.41 44.99 40.20 42.87 
T M V 2  43.02 42.02 38.78 41.28 
KRG 1 45.14 44.02 40.63 43.26 
R 8808 44.08 44.42 40.62 43.04 
S 206 44.17 44.62 37.66 42.15 
R 9251 39.92 40.53 37.16 39.21 
R 9214 44.70 44.39 40.40 43.16 
TAG 24 43.70 45.53 41.87 43.70 
R 9227 43.16 45.00 39.97 42.71 
K 134 44.30 44.32 37.53 42.05 
D 39d 48.80 47.22 45.11 47.04 
ICGV 92118 39.30 41.33 38.29 39.64 
ICGV 86031 47.77 44.98 45.20 45.98 
ICGV 86635 42.46 42.52 36.60 40.53 
ICGV 92113 47.33 46.46 43.74 45.84 
ICGV 92120 44.68 45.86 43.51 44.68 
ICGV 93260 43.10 42.20 39.80 41.70 
ICGV 93261 43.28 43.05 38.78 41.70 
ICGV 93269 46.87 44.80 43.53 45.07 
ICGV 93277 41.89 42.36 39.56 41.27 
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Mean 44.05 14.03 40.45 42.84 
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
SEm? LSD(O.05P) C V ( % )  
___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Drought treatment (T)  0.516 2.025 2.1 
Genotype ( G )  0.557 1.593 2.3 
G X T  1.057 3.001 3.8 
G a t  the same l e v e l  of T 0.947 2.652 
T a t  the same l e v e l  of G 1.050 2.989 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .......................................... 

 roundn nut is a leading oilseed crop ~n lnd~a ~t IS pnmar~ly g r o w  ~n the khur!f season It 
suffers from several biotic and abiotic constraints, which keep 11s productivity in the khr ! f  season 
low Drought is the most significant constraint that afiects groundnut productiv~ty in rainfed 
agriculture. Drought resistance breeding in most crops IS hased on empirical approach, which has 
given only limited success Recently, var~ous physiological traits such as spec~fic leaf area and 
specific leaf nitrogen content have been reported to be associated w~th water-use eficiency in 
groundnut (Wright el a / . ,  1994, Nageswara Rao and Wr~ght. 1994 and Nageswara Ran c.1 u l .  199.5) 
Instead of empirical approach, if the select~on for drought resistance I S  tralt hased, the success In 
developing resistance genotypes w~ll  be h~gh and more assured 
For a successk~l planning of a breedlnp programme, knowledge of the extent and nature 
of genetic variability present in genetic resources for the drs~red trmts 1s essential Further, how 
these traits are associated with each other and w~th y~eld dec~de the selection strategy, whlch a 
breeder should follow In the present study 20 groundnut genotypes were evaluated for their 
response to imposed drought during rabi 1 summer season Results obtained are discussed under the 
following headings 
Analysis of variance 
Genetic parameters: variability, heritability and genetic advance 
Correlation coefficients 
Effect of drought treatment on different characters 
Per se performance of genotypes. 
Analysis of variance 
included in the studv had s~gnrficant vanatton for dl the tratts except for 
RWC at 90 D*S For most of these trarts, prevaous studtes also reponed srgn~ficant genotypic 
differences ~ i k e  for PDM (Mathews er ul.  1986). for SL.4 (Nageswara Rao and Wnght. 1994 and 
~ayalakshmi el a].. 1999), for CGR and LI (Nam. PI ol.  1998) and f ~ r  vpod yreld (Del Rosarto and 
Fajardo, 1988, Chavan el a(., 1992 and Nageswara Rao ,,r r r l .  1980) Some studres also reponed no 
genotypic differences for some trarts llke for RWC (Ketr~ng. 198b) and for hundred Kernel we~ght 
(Vanangamudi, 1987) Presence of s~gnlficant genotvprc varratton allows a breeder to select suitable 
diverse material for use in the breedlng programme 
Drought treatments also affected all the tram s~gnrficantly except for SLA at harvca 
and NIMF However, Nayeswara Rao and Wr~ght (1903) reponed stgntficant dtffercnces for SLA 
due to irrigation treatments .4nd srmllar result was reporkd for hundred kernel werght due to SIX 
moisture stress treatments by Vanangarnudl (1987) 
H~ghly signtficant G x D lnteractlon for NIMP, Pod yteld, shellrng percentage, CGR 
H1, RWC at harvest. and L1 at harvest lndrcated a drfferentral response of genotypes to d~fferent 
drought situat~on A detarled scnlttny of genotypes across drought treatments for these characters 
may give a better plcture of the~r response and help In selectton of better genotypes Slgnrficant 
genotype X drought lnteractron was reported earl~er for pod y~eld (Nageshwara Rao el a l ,  1989 and 
Parmar el a/., 1989) For the rest of the characters, non s~gntficant G x D Interaction was observed. 
implying that genotypic differences for these trillts were wnslstent across the drought environments 
Similar results were reported for SLA (Nageshwar Rao and Wright, 1994) and hundred kernel 
weight (Vanangamudi, 1987 ) 
Genetic variability, heritability and genetic advance 
Genetic advance is the measure of genetic galn under selection The genettc advance 
under selection depends on three maln factors like genetic var~ab~lity, her~tab~lity. and selection 
intensity Therefore, a high genetlc advance may he attnhuted e~ther  due to high genetlc var~abillty 
or heritability or due to both If a character shows h ~ g h  genetic advance. selection will be rewarding 
for improvement of such trait 
Among physiological parameters, under normal condit~on, a high GAM was exhibited 
for C G R  PGR, RPD, RP4 RKD, and HI, whlch Imply that selection for these characters could be 
effective for further improvement (Fig 2)  The h~gh  GAbI for R P A  and HI was mainly due to h ~ g h  
heritability. Sharma and Varshney (1995) reported high penetlc var~abi l~ty ,  broad sense heritability. 
and GA for HI. The rest of the characters like RWC, SLN. SLA. 1.1, and PDM showed a moderate 
and low GAM, which indicated the existence of llmitcd score for select~on of these characters In the 
materials included in the study 
But under stress cond~tion, characters for whlch GAM dev~ated from that under normal 
condition, namely for L1, GAM was substantially increased under MSD It was due to high 
heritability and high magnitude of var~ation But under ESD. GAM was enhanced for RWC, SLN, 
and PDM, mainly due to high her~tabil~ty and for RWC, it was also due to increase in magnitude of 
variation Therefore, a better scope ex~sts for these characters for improvement under respective 
drought conditions GAM decreased markedly for L1 under ESD, and for PGR, RPD, and RKD 
under both the stress conditions. Even though these characters showed potential under normal 
condition, but limited scope exists for thelr selection under respective stress conditions. 

From this study, it is concluded that the physiological characters that have potentid for 
improvement of genotypes are CGR RPA and HI under both the stress condit~ons. and L1 under 
MSD and RWC, SLN and PDM under ESD 
yield components. under normal condition. the characters that showed their 
potential for selection in breeding programme, are NhtP, &IMP, hundred kernel weight, and pod 
yield, as these exhibited a high GAM High G.4hl was ma~nly because of h~gh  PCV and low 
heritability for NMP, and NIMP, h~gh PC\' and moderate heritab~lity for pod yield, and moderate 
PCV and high heritability for hundred kernel weight S ~ m ~ l a r  results were reported for GAM by 
Reddi e f  al. (1986), Singh (1998) for NhlP. Chaudhaq (1993) for NIMP. Hossain and Islam (lY8Y) 
Reddy et al (1987) and Singh (1998) for pod yield and Deshmukh et ul (1987), Manoharan c.1 uI 
(1990 and 1993), Manoharan and Ramallngam ( 1993), and Reddl 1.r u/ ( 1991 ) for hundred kernel 
weight and for heritability by Reddy el 111 (1995) for NMP. Deshmukh 1.1 a1 (1987). Manoharan el 
al. (1990 and 1993) and Reddi el a1 (1991) for hundred kerncl we~ght and for PCV Ali cl ul (1996) 
and Bansal et al. (1992) for pod yie!d during kharif season In contrast lo this reported high 
heritability for N l h P  (Chaudhary. 1093). and for NMP (Reddi er 01 ,  1ORb and S~nyh,  1998), and 
for pod yield (All a / .  1996. Bansal cr u l .  1992, Hossa~n and Islam. 1989. Reddy ct u l .  1987, 
Singh 1998 and Kale and Dhoble, 1998) and moderate heritab~l~ty for NMP (Manoharan el a/.,  
1993) and low heritability for pod yield (Manoharan el u l ,  1993) and h~gh  PCV for 100 kernel 
weight 
LOW G A M  was observed for 011 percent. SMK percentage and shelling percentage, 
which indicates the limited scope for selection in the material under normal condition Similar 
results for GM were reported for SMK percentQe (Manoharan el  al., 1990), for oil content 
@eshmukh et al., 1987; Manoharan el a/.. 1993 and Nadaf and Habib, 1987) and for shelling 
percentage (Deshmukh el  a/.. 1987. Manoharan cr 01.. 1990. Nadaf and Habib. 1987 and Reddy 
1994). In contrast to this, high GAM was reported for S h R  percentage (Reddv rr u l .  1987. R d d i  
el a/., 1991) and for shelling percentage (Redd! rr ~l . 1987) 
But for some characters, potentla1 of selection under stress condition deviated From thrt 
under normal condition, viz , shelltng percentage. wh~ch gamed tts scope In Improvement of 
genotypes under MSD, as GAhl was enhanced T h ~ s  reflected due to h ~ g h  her~tabtl~tv But for the 
characters, N W ,  and hundred kernel weight. GAM decllned under MSD and for NMP under ESD 
Because of this, though they expressed potential under normal cond~ t~on .  they lost it under 
respective stress conditions .A decrease In her~tah~lttv for all these and also a decrease In magnitude 
of variation for hundred kernel v,elgl~t resulted In 10% (;AM Chavan and Dhohle (1094) reported 
moderate heritability for pod yield and htgh her~tahll~ty for 100 kernel we~ght  under both the water 
stress and normal condition and htyher G4hl for 100 kernel we~ght under water stress than normal 
Reddy and Gupta (1992) reported high PC\.'. her~tahil~tv and S A M  for NMP and pnd yield and h ~ g h  
heritability for shelling percentage and 100 kernel we~ght under all the three s~mulated 
environments 
From the v a r ~ a b ~ l ~ t )  studtes ~t re~ealed that. there IS a scope to Improve the genotypes 
based on the potenttal characters ltke pod y~eld under both the stress w n d ~ t ~ o n s ,  NMP and shelling 
percentage under MSD and NIMP, hundred kernel wetght under ESD 
5.3 Correlation studies 
Correlation among traits shows their ~nterdependence. An understanding of the inter 
relationships of pod yield with y~eld influencing traits and phvstological parameters is vital under 
normal and drought condition to gain an understandine of physlologlcal basis of drought tolerance 
Further this would facilitate effective selection for s~multaneous Impro\.ement in one or more vleld 
influencing comPonentS and physiological parameters under droueht conditions 
Pod yield was pos~tively assoc~ated w~th  S L N  at hanest. PGR. RPL). RKD. 1.1 at W 
DAS and CGR under normal condit~on, selection for h~pher values fix stronplv associated 
characters results in higher pod y~eld Therefore. these characters under normal cond~tlon could be 
used as  an indirect measure of pod yield Chhonkar and Arvlnd kuniar ( I1)X7) reponed ~u~sl t ivc  
association of yield with CGR at 60-90 DAS 
Significant and negative correlat~cxt of yeld  with S1.A. RPA. and NlMP was observed 
under normal condition. SL.4 is an ~nd~rec t  and lnexpenslve measure of WI!F(, whlch contr~hutes to 
productivity when water resources are scarce (Wryht c.1 u l .  1094 and lc19R) [.ow S1.A lndlcates 
thick leaves and more WUE Genotypes w ~ t h  thlcl. leaves ( l ~ w  S1.A) have hetter WLIE: and reflect 
high pod yield 
Most of the assoclatlons, wh~ch ex~sted under normal c o n d ~ t ~ o n ,  disappeared under 
MSD that started at the beglnn~ng of reproduct~be ~rhase Under MSD, yield was negatively and 
significantly associated only with RWC at 90DAS. SLA at harvest, and RPA Genotypes w ~ t h  thick 
leaves, low leaf water retention, and slow rate of pod addltlon tended of have higher pod yleld 
But under ESD, yield was posltiveiy assocrated with SLN at harvest, RKD, RPD, PGR. 
hundred kernel weight and SMK percentage As ESD coincides with seed development and pod 
maturation, they are severely affected due to moisture stress and result in low yield Therefore 
selection based on these characters under ESD will b r ~ n g  about improvement in yield 
Su'T'risingl~, HI, NMP. and shelling percentage. which have a dlrti t  bear~ng on pod 
yield (Manoharan 1990. Lakshma~ah cr a / .  1978, Badwal and Hatbans Singh. 1973. 
Deshmukh 1986; Nagabhushanam. 1981. Reddl er a / .  1986. R C ~ ~ I  a/. 1991. Badwal and 
Harbans Sin&, 1973 and Reddl er a/.. 1986) d ~ d  not show any assoclatron ~ t t h  I I  In the present set 
of material. Rapid pod and kernel der.elopment. which result In synchronous matunty ensure h ~ p h  
pod yield under both normal and ESD condlt~ons From a ~ ~ N S H I  of various a s s~c~a t ions  under 
normal. MSD, and ESD conditions. the assoclatlons of pod y~eld  with S1.N at harvest. S1.A at QO 
DAS and at harvest was stable These characters can eas~lv bc n~easured In segregatlns populat~ons 
where plant numbers are large. SPAD \slues can p ro \~de  an effect~ve and etficlent scrcenln8 tcwl 
for high yield under normal and ESD cond~t~ons 
5.4 Effect of drought on different characters 
The drought had sign~ficant Influence on most of the  characters studled (Table 3 1 and 
Fig. 3)  L1 at harvest, CGR, PGR PDM. RPD. RKD, RMT. HI. NMP. pod yleld, shelling 
percentage, and hundred kernel we~ght were s~gn~ticantly reduced under both the drought 
conditions PDM, NMP, and pod y~eld were more sensltlve to ESD 011 content and SMK 
percentage were also reduced s~gnificantly under ESD RWC at harvest and SLN at harvest showed 
differential response to two drought treatments Both of them increased under MSD but the former 
declined at ESD and the latter remalned unaffected RWC and SLA at 90 DAS showed s ~ ~ n ~ f i c a n t  
decline but SLN showed a sign~ficant Increase under MSD SLA at harvest remained unaffected 
with drought treatments and could probably be used as a stable measure of y~e ld  and other drought 
related traits 
Table 31 .  E f f e c t  o f  drought  on d z f f e r e n t  c h a r a c t o r s  
significant at 5% level 
Characters  
RWC at 9ODAS 
RWC a t  harves t  
SLN at 9ODAS 
SLN a t  harvert  
SLA a t  90DAS 
SLA a t  harves t  
L I  a t  90DAS 
L I  a t  harvest  
CGR 
PGR 
PDM 
RPD 
RPA 
RKD 
RMT 
H I  
NMP 
NIMP 
Pod y + e l d  
S h e l l l n g  % 
100 kernel 
wezgnr 
SMK % 
011 % 
mean 
86.41 
83.95 
40.17 
38.86 
149.7 
138.0 
78.0 
77.52 
11.807 
4.254 
0.6028 
4 272 
0,010 
2 961 
0.8463 
52.01 
9.333 
16.26 
755.8 
70. 69 
36.77 
78.28 
44.05 
U D  
mean 
73.20 
85.43 
49.38 
41.75 
137.5 
143.2 
27.10 
31 80 
7.572 
4.254 
0.5608 
2 578 
0.0094 
1.585 
0.7085 
47.20 
4.977 
16.07 
531 
64.85 
30.13 
72.63 
44.03 
%reduc 
t lon  
15.29. 
-1.88' 
-22.92. 
-7.44. 
8.15. 
-3.77 
65 26. 
58.98. 
35.87. 
39.70. 
6 97. 
39 65. 
6.00' 
46.47. 
16 28' 
9.25. 
46.67' 
1.17 
29.74. 
8.26. 
18.06. 
7.22 
0.05 
ESD 
mean 
76.34 
39.16 
145 9 
57 46 
8.697 
4.622 
0.5338 
2.802 
0 0097 
1.737 
0.7702 
45.70 
6.230 
16.94 
443.6 
68.74 
32.33 
67.73 
40.45 
\ r d u c  
t l o n  
9.06. 
-0.77 
-5.72 
25.88. 
26.34. 
34 49. 
11 45. 
34 41. 
3 .OO 
41.34. 
8.99. 
12.13. 
33.25. 
-4.18 
41.31. 
2.76. 
12.08' 
13.48' 
8.17' 
C .D. 
value 
1.755 
1 459 
2.146 
1.901 
5 262 
9 92 
12.449 
3.751 
1.487 
0 9370 
0 02607 
0 5676 
0 00037 
0.3821 
0.03784 
4.133 
2.122 
3.852 
87.68 
1.084 
0.808 
7.505 
2.025 
Fig. 3 Per cent reduction of mean for different characters under MSD and ESD over that under normal 
condition 
Characters 
Similar results of reduction under moisture stress condition were reponed for RWC 
(Ravindra a/., 1990). LI (Collinson et a1 , 1996 and Nam et a / ,  1998), for CGR (Srinivasan el 01, 
19871, for HI (Chavan el a / ,  1992). for NMP, and shelling percentage (Patel and Golakiya, 1988 
and Golakiya and Patel, 19921, for pod yield (Nageswara Rlo et a / .  1985, Chavan el 0 1 ,  1992. 
Collinson el a l ,  1996; Polara el a / ,  1984 and Ravindra et a / ,  1990). for hundred kernel weight 
(Padma and Subbarao, 1992, Andani Gowda and Hegde. 1986 and Vanaganamudi rr 01, 1987), for 
SMK percentage (Pallas e /  a / ,  1979), and for oil content (Padma and subbarao. 1992 ) 
When the magnitude of reduction is considered in terms of percentage, among the 
characters, L1 was most severely affected during MSD (65 26% at 90 DAS and 58 V8'/0 at harvest) 
Other severely affected characters were RKD. NMP, CGR. RPD, PGR, and pod y~eld These 
characters are most sensitive to moisture stress 
5.5 Per se performance 
The information on per se performance of the genotypes is of basic importance in 
selecting better parents for any crop breeding programme In present study, the results of p r  se 
performance of genotypes for yield and its attributes are briefly discussed here under 
Under normal condition, ICGV 8603 1 and R 9227 were in the highest yielding group It 
may be due to higher potential of these genotypes for pod yield than the other genotypes Under 
both the stress conditions, ICGV 8603 I maintained its high yield, but R 9227 was sensitive to ESD 
Other genotypes which did well under MSD included ICGV 93260, R 9214, and others under ESD, 
R 8808, TMV 2, KRG 1,  ICGVs 93261, 93269 and 93277 faired well for this trait Whether these 
genotypes performed well due to their early maturity in addition to efficient water utilization cannot 
be ascertained from the present study. 
When percent yield reduction was considered, it was more under ESD (42 82) than 
MSD (31.55) (Table 32). All genotypes exhibited this trend of percent reduction except JL 24. 
TMV 2, and TAG 24, which showed higher reduction under MSD It may be due to their earliness 
in maturity as compared to other genotypes. 
The genotypes, which showed less percent yield reduction than the mean reduct~on 
under both the stress conditions, were R 8808, R 9251, K 134. ICGVs 921 13, 93261. 93269 and 
93277 under MSD, S 206, R 9214 and D 39d and under ESD genotypes namely JL24. and TMV 2 
They were tolerant to respective stress conditions 
But when the percent yield reduction and pod yield were cons~dered together, the 
genotypes with less percent yield reduction and high yield potential under both the stress conditions 
were KRG 1 ,  R 925 1 ,  and ICGVs 9326 1 ,  93269, 93277 and 92 120 and ICGV 92 1 13 and S 206 
under MSD (Fig 4 and 5 ) ,  which implies that these genotypes were more efficlent In utilizing 
moisture for growth and yield under respective moisture stress conditions ICGV 8603 1 and R 
9214 recorded the highest yield under both the stress conditions but when percent yield reduction 
was observed it was slightly higher than the mean reduction in them Nageshwara Rao el a/ (1989) 
also identified groundnut genotypes having h~gh  yield potential w ~ t h  low sensitivity to drought. 
High yield and less sensitivity of these genotypes were anr~buted due to different characters (Table 
33) Therefore, selection of these genotypes in breeding programme may be helpful in developing 
varieties with improved drought tolerance 
For individual characters, some genotype showed superiority, which are listed in Table 
34 These genotypes, though they are better for these characters, but are low yielders. 
Table 32: P e r  cent  y i e l d  reduction under s t r e s s  condit  
over t h a t  under normal condition 
Genotype 
J L  24 
TMV2 
KRG 1  
R 8808 
S 206  
R 9251 
R 9214 
TAG 24 
R 9227 
K 134 
D 39d 
ICGV 92118 
ICGV 86031 
ICGV 86635 
ICGV 92113 
ICGV 92120 
ICGV 93260 
ICGV 93261 
ICGV 93269 
ICGV 93277 
Mean 
y i e l d  i n  normal 
condition 
(g /p lo t )  
5 9 0 . 9  
7 3 0 . 5  
6 8 4 . 5  
8 9 8 . 6  
6 4 5 . 4  
5 4 8 . 3  
8 9 6 . 3  
6 6 5 . 3  
1 0 8 0 . 4  
6 2 0 . 9  
6 1 4 . 5  
9 5 5 . 1  
1 1 3 2 . 9  
7 6 1 . 8  
6 5 2 . 3  
7 8 1 . 7  
9 3 8 . 0  
7 9 1 . 4  
7 8 7 . 1  
7 3 9 . 3  
7 7 5 . 8  
P e r  cent y i e l d  
zeduction 
MSD 
5 3 . 5 6  
5 2 . 6 6  
1 7 . 0 2  
3 9 . 6 3  
1 1 . 4 7  
2 0 . 2 4  
2 4 . 6 7  
3 5 . 6 2  
4 1 . 4 8  
2 3 . 8 2  
1 8 . 3 7  
4 3 . 9 5  
3 7 . 0 3  
3 2 . 9 5  
1 9 . 4 7  
3 2 . 9 0  
3 2 . 0 9  
2 8 . 6 5  
2 5 . 6 8  
2 2 . 2 8  
3 1 . 5 5  
ESD 
2 5 . 9 9  
3 3 . 2 6  
2 9 . 5 7  
4 3 . 5 5  
4 4 . 4 5  
2 1 . 5 6  
4 5 . 5 9  
3 1 . 8 4  
6 3 . 9 1  
3 9 . 3 5  
4 4 . 1 8  
6 3 . 0 9  
4 5 . 0 2  
5 6 . 9 7  
4 1 . 4 1  
3 3 . 0 7  
5 1 . 9 4  
3 8 . 1 1  
3 7 . 4 3  
3 5 . 4 7  
4 2 . 8 2  
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Table 33: Genotypes which performed superior for yield 
and the characters which are atrributed 
for high yield 
Genotype 
KRG 1 
R 9251 
ICGV 93261 
ICGV 93269 
ICGV 93277 
ICGV 92120 
ICGV 92113 
ICGV 86031 
R 9214 
S 206 
Under both MSD 
and ESD 
LI,PDM,RPD,IUCD. 
NMP,Shelling 0 
RWC , PDM , RPD , RKD , 
NMP,Shelling 0 
RWC,PDM,RKD,NMP 
RWC,PDM,RPD,RKD, 
NMP,Shelling0,100 
kernel Weight,SMKS 
0x10 
RWC, PGR, PDM, RPD, 
RMT, NMP 
RWC, RPD, RKD, NMP, 
SMK0, Oil 0 
RWC, LI, PDM, RKD, 
SMK%, 02.1 % 
RWC, PDM, RPD, RKD, 
NMP,CGR,PGR,lOO Ker 
nel werght SMK % ,  
SLA, LI 
PDM, RPD, L1,NIMP 
NIMP, SMK 0, 
Shelling 0 
MSD 
RWC at harvest 
SMK % 
s m  0 
NIMP 
NIMP 
LI at 90 DAS 
CGR, RPD 
RPD, LI at 90 
DAS, RWC, 011% 
ESD 
LI, RPA, RMT,NIMP 
Shellang b ,  RMT 
RWC at harvest 
Shell~ng 0, RMT 
RWC at harvest 
SMK $ ,  RKD 
PDM 
SKK0 
CGR, NMP 
RKD ,RPA, NMP 
TABLE 34: Individual characters for whxch some genotypes 
showed superiority under MSD and ESD 
Characters 
RWC 
SLN 
SLA 
L I 
CGR 
PGR 
PDM 
RPD 
RPA 
FMD 
RMT 
NMP 
Shelling % 
100 kernel 
wexght 
SMK % 
Oil % 
HSD 
JL 24 
R 8808, R 9227 
R 9227 
D 39d, TAG 24 
TAG 24 
TAG 24 
TAG 24, TMV 2 
K 134, TAG 24 
D 39d 
R 9227, TAG 24 
R 8808 
D 39d 
ESD 
R 8808 
TAG 24 
R 9227 
ICGV 92118, R 8808 
TMV 2, R 9227 
TAG 24, R 9227,TMV 2. 
TAG 24 
R 9727, TAG 24,TMV 2 
TAG 24, TMV 2 
R 9227, TAG 24 
TAG 24, TMV 2 
TAG 24 
D 39d, K 134, R 8808 
JL 24 
D 39d 
Future line of work 
(1) Genotypes which were identified as superior for drought tolerance should be tested again 
under different drought patterns to know their stability ~f high yield 
(2) Genotypes which exhibited superiority for individual characters can be used In breeding 
programme to incorporate these characters based on association of these with y~eld under 
moisture stress conditions 

VI SUMMARY 
The present investigation on 20 genotypes of groundnut was undertaken to evaluate 
their performance with respect to drought tolerance by evaluating for physiologrcal parameters and 
yield components and to assess genetic variability, heritability and genetlc advance for all 
characters under normal and drought conditions 
The experiment was conducted in a strip plot design during post rainy season of 1999- 
2000 at ICRISAT, Patancheru, Hyderabad Observation recorded were leaf relatlve water content. 
specific leaf area, light interception, specific leaf nitrogen content, growth analysis for computation 
of various growth parameters, number of mature pods per plant, number of immature pods per 
plant, pod yield per plot, shell~ng percentage, hundred kernel we~ght, sound mature kernel 
percentage, oil percentage and harvest index, under three drought regimes. 
Analysis of variance showed significant differences among genotypes for all the 
characters except RWC at 90 DAS and LI at 90 DAS Drought treatments also dlffered significantly 
for all the characters except N W .  Significant genotype X drought interaction existed for CGR, 
H1, RWC at harvest. LI at harvest, pod yield, shelling percentage and NlMP 
From genetic components studies, it is revealed that the characters, which have potential 
for improvement of genotypes, are CGR, RPA, HI, and pod yield under both the stress conditions, 
L1, NMP, shelling percentage under MSD, and NIMP, hundred kernel weight, RWC, SPAD, PDM 
under ESD, as these characters recorded high GAM under respective drought conditions. 
Correlation studies indicated that under normal condition, yield was positively and 
significantly associated with SLN at harvest, PGR, RPD, RKD, L1 at 90 DAS and CGR It was 
negatively and significantly correlated with SLA RPA, and NlMP But under MSD, yield was 
negatively and significantly associated with RWC at 90 DAS. SLA at harvest and RPA Where as 
under ESD, a strong association of pod yield with SLN at harvest, RKD. RPD. PGR hundred kernel 
weight and SMK percentage was observed. Selection based on these characters can help in 
improvement of yield under respective drought conditions. Of all these parameters. SLN through 
SPAD chlorophyll meter is easily measured on plants in the field SPAD meter can be successhlly 
used for rapid screening for high yield under drought conditions. 
Most of the characters were significantly affected by drought When the magnitude of 
reduction was considered in percentage, among the characters, RKD, NMP. CGR, RPD, and PGR 
showed more sensitivity to drought stress conditions. Pod yield also reduced more under ESD than 
MSD. 
Based on per se performance for yield, the genotypes which were identified as high 
yielder with low percent yield reduction were ICGV 86031,R 9214, ICGV 93261, 93269, 93277, 
and 92 120, KRG 1 ,  and R 925 1 under both the stress conditions, and lCGV 921 13 and S 206 only 
under MSD 

VII REFERENCES 
.4LI, N., NAWAZ, AND BASHIR. K.. 1996. Genetic variability. heritability and correlation 
studies in groundnut (Aruchis hypogaea L.). 11 lnrernarionul ('rop Science ('ongress, 
held at ICAR, New Delhi, 17-24, Nov 1996. 
ANDANI GOWDA AND HEGDE, B.R., 1986. Moisture stress and hormonal influence on the 
flowering behaviour and yield of groundnut (Arachis hypogaea L). h4adru.s Agricultural 
Journal, 73: 82-86. 
ARAUS, J.L., BORT, J., CACCARELI. S. AND GRANDO. S.. 1997. Relationship between leaf 
structure and carbon isotope discrimination in field grown barley. Planr Phy.siolom and 
Biochemistry, 35: 533-541. 
BADWAL, S.S. AND SINGH HARBANS, 1973. Effects of growth habits on correlations and path 
coefficients in groundnut. Indian Journal of Genetics and Plant Breeding, 33: 10 1 - 1 1 1 
BANDHOPADHYAYA. A.A.. GHOSH, P.K. AND MATHUR. R.K.. 2000, Groundnut situation in 
India. the present scenario and future strategies. Indian Farming, 50: 13-20. 
BANSAL, U.K., SATIJA, D.R., AND GUPTA, V.P., 1992, Variability and Genotype x 
Environment interaction in relation to growth habit in groundnut. Crop Improvemenf, 19: 
42-47. 
BASHIR, K., NAAZAR AND ALI MALIK, S.N., 1998, Estimation of variability and heritability 
for quantitative traits in groundnut. Sarhad Jouranal ofAgriculture. 14: 575-579. 
BENNETT, J.M., BOOTE, K.J. AND HAMMOND. I.C.. 1981. Alterations in the components of 
peanut leaf water potential during desiccation. Journal o f  Experirnenral Bolan~: 32: 
1035-43. 
BENNETT, J.M.. BOOTE. K.J. AND HAMMOND. LC.. 1984. Relationships among water 
potential components relative water content and stomata1 resistance of field grown 
peanut leaves. Peanul Science, 11 : 3 1-35. 
BHAGSARI, A.S., BROWN, R.H. AND SCHEPER. J.S., 1976. Eflect of moisture stress on 
photosynthesis and some related physiological characteristics in peanut. ('rop Science, 
16: 712-715. 
BOOTE, K.J., STANSELL, J.R., SCHUBERT. A.M. AND STONE, J.F.. 1982, Irrigation, water 
use and water relations in peanut science and technology. Amrricun Peunul Resrurch 
and Education Association, Texas. pp. 164-205. 
CHAUDHARY, S.K., 1993. Variability. heritability and genetic advance in groundnut under mid 
altitude condition. Indian Journal ?/Hill Farming, 6 :  17 1 - 174. 
CHAVAN, A.A. AND DHOBLE, M.V., 1994, Studies on genetic variation in (Arachis hypogaea 
L.) under water stress and natural conditions. Journal of0ilseed.s Keseurch. 1 1 :  9-14. 
CHAVAN, A.A., DHOBLE, M.V. AND KHATING, E.A., 1992, Effect of artificial water stress on 
different genotypes of groundnut (Arachis hypoguea L.) in dryland. Indian Journal o j  
Agricultural Sciences, 62: 376-381. 
101 
CHHONKAR, A.K. AND ARVIND KUMAR. 1987, Correlation and regression studies between 
different physiological attributes and pod yield in groundnut. Journal of' O~lseedF 
Research. 4:  132-135. 
COLLINSON, S.T., AZAM ALI, S.N.. CHAVULA. K.M. AND HODSON. D.A., 1996. Growth. 
development and yield of bambara groundnut ( I ' igna suhterranea) in response to soil 
moisture. Journal ofAgriculrura1 Science. 126: 307-3 18. 
CRISWELL, J.G. AND SHIBLES. R.M.. 1971. Physiological basis for genotypic variations in net 
photosynthesis of oat leaves. ('rop Science, 1  I :  550-553. 
DEL ROSARIO, D.A. AND FAJARDO, F.F.. 1988. Morphophysiological responses of ten peanuts 
(Aruchis hypogaea. L) varieties to drought-stress. The Philippine .4griculfuri.v1. 71: 447- 
459. 
DESHMUKH, S.N., BASU. M.S. AND REDDY. P.S.. 1986. Genetic variability, character 
association and path coefficient of quantitative traits in Virginia bunch varieties ol' 
groundnut. Indian Journal of Agriculfural Sciences. 56: 8 16-82 I. 
DESHMUKH, S.N.. BASU, M.S. AND REDDY. P.S.. 1987. Influence of various vegetative and 
reproductive attributes on yield of Virginia runner groundnut. ./ournu/ vf Oilseeds 
Research, 4:  2 15-2 19. 
DHOPTE. A.M. AND RAMTEKE, S.D., 1994, Relative variation in dry matter partitioning of 
peanut genotypes under moisture stress conditions. Annals ofPIanr Plrysiologv. 8:  174- 
178. 
DIXIT, P.K., BHARGAVA. P.D., SAXENA, D. K. AND BHATIA. L. K.. 1970. Estimates of 
genotypic variability of some quantitative characters in groundnut (Arachis hypogaea 
L.). Indian Journal ofAgricultural Sciences. 40: 197-202. 
DONALD. C.M., 1962, In search of yield. Journal ofAustralian Instirute c!f Agricultural Science, 
28: 171-178. 
DORNHOFF, G.M. AND SHIBLES, R.M., 1976, Leaf morphology and anatomy in relation to C02 
exchange rate of soybean leaves. Crop Science, 16: 377-381. 
DUNCAN, W.G., MC CLOUD, D.E., MC GRAW. R.L. AND BOOTE. K.J . .  1978. Physiological 
aspects of peanut yield improvement. Crop Science. 18: I01 5-1020. 
EDNA ANTONY, DODDAMANI, M.B.. MUMMIGATTI, U.V. AND CHET'I'I. M.H.. 2000. 
Correlation studies in groundnut (Arachis hypogaea L.)  genotypes. ('rop R~.seurch, 19: 
535-537. 
FLOWER, D.J. AND LUDLOW. M.M.. 1986, Contribution of osmotic adjustment to the 
dehydration tolerance of water stressed pigeonpea (C'ujunus cajan L.Millsp.) leaves. 
Plant Cell and Environment, 9:  33-40. 
GAJJAR, R.B., SHEKH, A.M. AND PATEL, N.M., 1994, Response of groundnut genotypes to 
photosynthetically active radiation. Annals of Arid Zone, 33: 223-227. 
GIBBONS. R.W., 1980, The ICRISAT groundnut program. Proceedings oflnternational Workshop 
on Groundnut Patancheru India 13-1 7 oct International Crops Research Institute for the 
Semi-arid Tropics. Andra Pradesh, India. pp. 12- 16. 
GOLAKIYA, B.A. AND PATEL. M.S., 1992, Growth dynamics and reproductive efficiency of 
groundnut under water stress at different phenophase, Indian Journal of' Agricultural 
Research. 26: 1 79- 186. 
GOLAKIYA, B.A., 1993, Drought response of groundnut VI1. Identification of the crittcal growth 
stages most susceptible to water stress. Advances in Plant Scrences. 6 :  20-27. 
GREENBERG, D.C. AND NDUNGURU, B.J., 1989. Groundnut drought-simulation studies at 
ICRISAT Sahelian center. International Arachis hrewsletter, 6 :  10- 12. 
GREENBERG, D.C.. WILLIAMS, J.H. AND NDUNGURU, B.J. 1992. Differences in yield 
determining processes of groundnut (Arachis hypogaea L.) genotypes in varied drought 
environments. Annals ofApplied Bioloa, 120: 557-566. 
GUPTA. S.K., BHATIA, V.S., SINGH, D.N. AND GANGU1.Y. S.B.. 1989. Genotypic variation 
and relationship of specific leaf weight with photosynthesis in Chickpea (('icer arielinum 
L.). Indian Journal ofPlant Physiology 32: 224-227. 
HARRIS, D., MATTHEWS, R.B.. NAGESWARA RAO, R.C. AND WILLIAMS J.H., 1988, The 
physiological basis for yield differences between four genotypes of groundnut (Aruchis 
hypogaea) in response to drought. 111. Developmental processes. Experimental 
Agriculture, 24: 21 5-226. 
HOQUE. M.S., MIA, F.U., NESSA, D. AND AZIMUDDM, M., 1993, Correlation and path 
analysis in groundnut. Bangladesh Journal ofAgricultura1 Research, 18: 13 1-1  36. 
HOSSAIN, K.G. AND ISLAM, M.S., 1989, Genetic variation and character association in 
groundnut (Arachis hypogaea L). Bangladesh Journal of Plant Brerdlng und tienet~cs. 
2: 27-30. 
HUBICK. K.T., FARQUHAR, G.D. AND SHORTER. R.. 1986. Correlation hetween water use 
efficiency and carbon isotope discrimination in diverse peanut (Arochrs) gemplasm 
Australian Journal of Plant Physiologv. 13: 803-816. 
JAGANNATH, N.H.. NAGARAJA SETTY, M.V.. B Y E  GOWDA. M.. BASAVARAJAIAH. D 
AND CHANDRAPRAKASH, J.. 1999. Stabil~ty of genetic parameters under irrigatec 
and stressful conditions for yield and its components in chickpea. ('rop Re.\rurch. 17 
367-370. 
JAYALAKSHMI, V.. RAJAEDDY. C., REDDY. P.V. AND NAGESWARA RAO. R.C.. 1999 
Genetic analysis of carbon isotope discrimination and specific leaf area in groundnut 
Journal o f  Oilseeds Research. 16: 1-5.  
JOHNSON, H.W.. ROBINSON. H.F. AND COMSTOCK, R.E., 1955. Estimates of genetic an( 
environmental variability in soybeans. Agronomy Journul. 47: 3 14-3 18. 
IOSHI, Y.C., NAUTIYAL, P.C., RAVINDRA, V. AND SNETIC DWIVEDI, R., 1988, Wate 
relations of two cultivars of groundnut (Aruchis hypogaea L.)  under soil water deficit 
Tropical Agriculture (Trinidad) 65:  82-1 84. 
KALE, O.V. AND DHOBLE, M.V., 1988, Genetic variability and character association i r  
groundnut varieties. Journal of Maharasrra .4gricultural Universities, 13: 239-240. 
KATARIA, V.P., RAO, S.K. AND KUSHWAHA. J.S., 1984, Yield components in bunch type of 
groundnut. Mysore Journal of Agricultural Sciences, 18: 13- 16. 
KETRING, D.L., 1986, Physiological response to groundnut to temperature and water deficits- 
breeding implications. Agrometeorology of groundnut Proteedrng.\ (11 an lntrrnotronal 
Symposium. pp. 135-145. 
KIMANI, P.M., BENZIONI. A. AND VENTURA. M., 1994. Genetic variation in pigeonpea 
(Cajanus Cajun (L) Mill Sp.) in response to successive cycles of water stress flunt and 
Soil, 158: 192-20 1 .  
KRAMER. P.J.. 1969, Plant and soil water relarionships: a modern .synthrsis, Mc Graw ilill, New 
York, pp.25. 
KUDUPLEY. S.D., 1977, Variability in physiological parameters and seed arninoacid contents of 
seventeen cultivars of groundnut and its correlation with yield. M Sc . (A~r i )  thesis. 
Punjabra Krishi Vidyapetha, Akola. 
LAKSHMAIAH, B., 1978. Studies on the relationship between yield and its components in 
groundnut (Arochis hypogaeo L.). M.Sc.(Agri) Thesis, Andhra Pradesh University. 
Hyderabad. 
LUDLOW, M.M. AND MUCHOW, R.C., 1988, Critical evaluation of the possibilities of 
modifying crops for high production per unit of precipitation. In Drought Research 
Prioriries For The Dryland Tropics For The Dryland Tropics, Ed. Bidinger F.R.and 
Johansen, Wiley and Sons, New York, pp. 179-21 1. 
MA, B.L. AND DWYER L.M. 1977, Determination of nitrogen status in maize senescing leaves. 
Journal of Plant Nutrition. 20: 1-8. 
MACKOWN, C.T. AND SUTTON. T.G.. 1998, Using early-season leaf traits to predict nitmyen 
sufficiency of burley tobacco. Agronomy.lourna1. 80: 21-27. 
MANOHARAN, V. AND RAMALINGAM, R.S.. 1993. Genetic parameters of quantitative traits in 
Virginia groundnuts. Madras Agricultural Journal. 80: 7 16-7 1 8. 
MANOHARAN. V., RAMALINGAM. R.S. AND KALAIMANI, S.. 1990. Genetic advance and 
path analysis in the F2 generation of an intrasuhspecific cross in groundnut. lndion 
Journal of Genetics and Plant Breeding. 50: 244-247. 
MANOHARAN, V.. RAMALINGAM. R.S. AND THAGAVELU. S.. 1993. Heritnhility and 
genetic advance of some quantitative traits in Spanish hunch groundnuts. Mudrus 
Agricultural Journal, 80: 37-39. 
MATTHEWS. R.B.. HARRIS. D.. NAGESARA RAO. R .C .  WILLIAMS. J . C I .  AND WADIA, 
K.D.R., 1988, The physiological basis for yield differences between four genotypes of 
groundnut (Arachis hypogaea) in response to drought. I. Dry matter production and 
water use Experimenral Agrrculfure, 24: 191 -202. 
MISHRA, L.K. AND YADAV, R.K., 1992, Genetic variability and correlation studies in summer 
groundnut. Advances in Plant Sciences, 5:  106- 1 10. 
NADAF. H.L. AND HABIB, A.F., 1987, Studies on genetic variability in bunch groundnut 
(Arachis hypogaea). Mysore Journal ofAgricultura1 Sciences. 21 : 297-301. 
107 
NAGABHUSHANAM, G.V S , 1981, Studies on estimation of genotypic, phenotypic variability 
and analysis of character association in certain Spanish and Valenc~a genotypes of 
groundnut (Arachrs hypogaea L ) MSc.  (Am 7he.sr.s. APAU. Hyderabad 
NAGESWARA RAO, R C , SARDAR SINGH, SIVAKUMAR, M V K . SRIVASTAVA, K L 
AND WILLIAMS, J H . 1985, Effect of water defic~t at d~fferent growth phases of 
peanut I Yield responses Agronomy /oun~al, 77 782-786 
NAGESWARA RAO, R C ,  UDAYKUMAR, M .  FARQUHAR, G D ,  TAI..WAR. H S  AND 
PRASAD T G , 1995, Variation in carbon isotope dlscrlm~nat~on and ~ t s  relat~onshtp to 
specific leaf area and ribulose-1,5, biphosphate carboxylase content In groundnut 
genotypes Australrat1 Jourt~al of Platir Phy.srolop. 22 545-55 1 
NAGESWARA RAO, R C , WILLIAMS, J H AND MURARI SINGH. 1989, Genotyp~c sensltlvlty 
to drought and y~eld potential of peanut Agrotzom,y .Jourtral, 81 887-893 
NAGESWARA RAO, R C ,  WILLIAMS, J H ,  WADIA, K D R ,  HUBICK. K T  AND 
FARQUHAR, G D ,  1993, Crop growth, water use eficiency and carbon Isotope 
discrimination in groundnut (Arachis hypogaea L ) genotypes under end-of-season 
drought conditions Annals ofApplred Rrolog~. 122 357-367 
NAGESWARA RAO AND WRIGHT, 1994, Stability of the relationsh~p between specific leaf area 
and carbon isotope d~scrlmination across environments In peanut Crop Scrence, 34 98- 
103 
108 
NAM, N H , SUBBARAO, G V , CHAUHAN. Y S AND JOHANSEN. C . 1998, Importance of 
canopy attnbutes In determlnlng dry matter accumulation of plgeonpea under contrasting 
molsture regimes Crop Science. 38 955-961 
ONG, 1986, Agrocl~matolog~cal factors affecting phenology of groundnut i 'rc~rtdrt~g r)f Itr~urt~u~ro 
nal Symposrum, ICRISAT, Patancheru. Andhra pradesh Ind~a, pp 1 15- 126 
PADMA AND SUBBARAO, 1992, lnfluence of lrrtgatlon on the composltlon and qual~ty of 
groundnut genotypes Journal ofOll\erd~ Kewarch 9 159- 163 
PALLAS, J E , STANSELL, J R AND KOSKE. T J , 1979. Effects of drought on florunner 
peanuts AgronomyJournal, 71 853-857 
P A R M a  J V , PATEL. C L AND POLARA, K B , 1989, lnfluence of so11 molsture stress at 
different stages of growth on y~eld response and nutrients In groundnut Anna1.1 o/ArrJ 
Zone, 28 267-270 
PATEL, M S AND GOLAKIYA, B A ,  1988, Effect of water stress on y~eld attnbutes and yield of 
groundnut Indian Journal ojAgricullura1 Science\, 58 701-703 
PATEL, M S AND GOLAKIYA, B A ,  1991, Effect of water stress on y~eld attr~butes of 
groundnut (Arachis hypogaea L ) Madras Agrrcul~ural .hurnal, 78  178- 1 8 1 
PATHAK, S R , PATEL, M S , QURESHI, A U AND GHODASARA, G V . 1988, Effect of water 
stress on y~eld and dlurnal changes of biophys~cal parameters of groundnut Lepme 
Research, 11 193-1 95 
109 
PATIL, P S AND BHAPKAS 1987, Ealmates of genet~c and phenotyp~c var~ab~l~ ty  In groundnut 
Joumal ofMaharmha Apcultural (Jnrver.\rtrrs. 12 3 19-32 1 
PEARCE, R B , CARLSON, G E , BARNES, D K . HART. R H AND HANSON. C H . 1989. 
Spec~fic leaf we~ght and photosynthesis In alfa alfa (‘rap Scrente 19 16-23 
POLARA, K B ,  PATEL, C L AND PATHAK. S R .  1984 Panern of N ,  P and K 
accumulat~on In groundnut varlet~es as ~nfluenced by soil molsture stress at d~fferent 
stages of growth Legume Research, 7 95-1 00 
PRABOWO, A .  PRASTOWO, B AND WRIGHT. G C .  1990. Growth. y~eld and soil water 
extraction of lrr~gated and dry land peanuts In South Sulawes~, lndones~a Irrr~utron 
Scrence. 11 63-8 
RAO. T S , 1978. Hentable varlatlon and tnter-relat~onsh~ps of economic characters In groundnut 
Genetrca Iherrca. 30 257-260 
RAVINDRA, V , NAUTIYAL, P C AND JOSH], Y C , 1990, Phys~ological analys~s of drought 
res~stance and yield In groundnut (Arachrs hypogaea L ) 7ropr~ul A ~ r ~ u l l u r e  ( I r m r d d  
and 7obago). 67 290-296 
RAZI, H AND ASSAD, M T . 1999, Cornpartson of select~on crlterla In normal and llm~ted 
lrrlgatlon In sunflower Luphytrca, 82 83-90 
REDDI, M V ,  REDDY, K R ,  REDDY, K H P AND RAO, J A ,  1991. Hentab~l~ty, genetlc 
advance and character assoclatlon In groundnut over three environments Jrmrnal of 
~ a h a r m h t r a  Agrrrculruaral Unrversrtjes, I6 383-385 
110 
REDDI, M V ,  SUBRAMANYAM. D ,  K R I S H N M R T H Y ,  B. REDDY. 1 R ,  REDDI. N S 
AND w, A D  . 1986, Vanabll~ty, hentab~llty and genettc advance In Vtrg~n~a culttvars 
of gtoundnut (Arachrs hypogaea L ), Indrarr .lourtlal of (jcnetr~r atd I'latrr Hrerd~ng 46 
355-359 
REDDY. K.H P., 1994, Variation in Spanish groundnut collection .loiirrrtil of h4(1haruvtru 
Agricultural (Inrvers~tre.~, 19 452 
REDDY. K.R AND GUPTA, R.V.S., 1992, Variability and inter relationsh~p of yield and its 
component characters in groundnut .lourrrul ofh4ohurushtru A~~rctr/titra/ iIrrrvc~r.srtrc~.s, 
17. 224-226. 
REDDY, Y.M., REDDI, M.V , REDDY, J T . REDDY, K R AND REDDY. D R . 1987. 
Heritability and genetic advance In groundnut .lo~~rrrul of Research. AI 'A( !  15 102-107 
REDDY. G L K.,  REDDY, M.S.S., AND REDDY, P R , 1995, Heritability estimates (narrow 
sense) utilizing F3, F4 and F5 progeny means of groundnut crosses .Ioirrnal 14Rvseurch 
APAII, 2 3  1-2. 
SHARMA, V.K. AND VARSKNEY. S K., 1995, Analysis of harvest index in groundnut .lournu/ 
of(>rlsee& Research, 12- 171 - 175 
SLMPSON, G M., 1981, Water stress on Plants, New York, U S 4  pp 1-33 
SINCLAIR, T.R. AND LUDLOW, M.M., 1985, Who taught plants thermodynamics 
The unhlfilled potential of plant water potential Au.srralran Jtniml of l'lant 
Physiologx 12: 2 13-2 17. 
111 
SNGY DN, 1998. Shift m hentablllty and character assoclaoon wlthln MI population of 
groundnut (Arachrs hypogaea) Annals ojAgrccultural Research. 19 98-99 
SINGH, R K  AND CHAUDHARY. B D ,  1977, Hrometrrcal Melhtrd\ m ~)rtarrrrru~r~'~. (ienetr~ 
Ana.'yrs. Kalyan~ publ~shers. New Delhl. pp 20-22 
SRINIVASAN, P S ,  SATHASIVAM, R .  W A N ,  A ,  SETHUPATHI RAMLINGAM, R 
AND VAMAN BHAT, M , 1987, Effect of water stress on partltlonlny of dry matter and 
crop growth rate In relat~on to productlvlty In groundnut cultlvar? lorrrntrl of  Orl\reJi 
Re~earch, 4 89-96 
TURNER, N C , 1986, Crop water defic~ts a decade of progress Ahatance\ rn Agr:rotir)mk, 39 1-51 
VANANGAMLTDI, SUNDARAM, K M , MALLIKA VANANGAMUDI, BALAKRlSHNAh 
AND NATARAJARATHAM, 1987, Influence c~f molsture stress at crlt~cal stages CJ 
crop growth on seed qual~ty of groundnut cult~vars .Iortrnal ofOrl\eedr Hcteur~h 4 9, 
12 
VARISAI MOHAMMAD, S ,  RAMACHANDRAN, M AN0 MOHAN BABU, G ,  1973 
Var~at~on I kernel wetght and shell~ng out-turn In Arachr, hypogaea L Macira1 
Agricultural Journal, 60 1394- 1398 
WRIGHT, G C , HUBICK, K T AND FARQUHAR, G D , 1988, Dlscr~mlnatlon In carbon Isotope: 
of leaves correlates w ~ t h  water use efic~ency of field grown peanut cultlvars Auttralrar 
Journal ofpiant Phys~ology, 17 8 15-825 
112 
WRIGHT, G.C., NAGESHWARA RAO, R.C AND FARQUHAR G D .  1994, Water use 
efficiency and carbon isotope discrimination in peanut under water deficit conditions 
Crop Scrence, 34: 92-97 
YADAVA, T P , K U M W  P AND MAKRAL, S K . 1984. Associat~on of pod yield w ~ t h  some 
quantitative traits in bunch group of groundnut (Aruchis hbpogo.uru L ) .loirrtad of 
Research, Haryana Agr~culturul l l r i r~~ersr~~ ,  14 8 5 -88 
YAO, J.P.,  LUO, Y.N.  AND YANG, X.D.. 1982, Preliminary report on the effects of drought and 
seed development and quality of early groundnut. ('hinest 0 1 1  ('rops. 3 150-52 
